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(57) Abstract: The present invention relates to compounds of formula (I), wherein R 1 , 
R 2 , and X are as defined in the description and claims, and pharmaceuticall y acceptable 
salts thereof.' The compounds are useful for the treatment and/or prophylaxis of diseases 
which are associated with DPP IV, such as diabetes, particularly non-insulin dependent 
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N- SUBSTITUTED PYRROLIDIN DERIVATIVES AS DIPEPTIDYL PEPTIDASE, IV 'iNHIBITORS 

The present invention is concerned with novel pyrrolidin derivatives, their 
manufacture and their use as medicaments. In particular, the invention relates to 
compounds of the formula (I) 




5 wherein 

R l isHorCN, 

R 2 is -C(R 3 ,R 4 )-(CH 2 ) n -R 5 , -C(R 3 ,R 4 )-CH 2 -NH-R 6 , -C(R 3 ,R 4 )-CH r O-R 7 ; or 

tetralinyl, tetrahydroquiriolinyl or tetrahydroisoquinolinyl, which tetralinyl, 
tetrahydroquinolinyl or tetrahydroisoquinolinyl group can optionally be 
10 , substituted with 1 to 3 substituents independently selected from the group 

consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 , 

R 3 : . \\s hydrogen, lower-alkyl, benzyl, hiydroxybenzyl or iridolylmkhylene, 

; R 4 is hydrogen or lower-alkyl, or 

R andR are bonded to each other to form a ring together with the carbon atom to which 
15 they are attached knd -R 3 -R 4 - is -(CH 2 ) 2 .5-, 

R 5 is 5-membered heteroaryl, bi- or tricyclic heterocyclyl, or aminophenyl; optionally 
substituted with 1 to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 
,.. thiophenyl, phenyl, heteroaryl and monocyclic heterocyclyl, which phenyl, 

20 heteroaryl or monocyclic heterocyclyl can optionally be substituted with 1 to 3 

. . ; v substituents;fndependentfy sefected from the" group consisting of lbwer-allcyl, 
lower-alkoxy, benzyloxy, halogen, CF 3 , CF 3 -0, CN and NH-CO-lower-alkyl, . 
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R 6 is a) pyridinyl or pyrimidinyi, which is substituted with 1 to 3 substituents 

independently selected from the group consisting of aryl and heteroaryi, which 
aryl or heteroaryi group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyi, lower-alkoxy, 
5 halogen, CN, and CF3, 

or b) 5-membered heteroaryi or bi- or tricyclic heterocydyl, which 5-membered : 
. ., heteroaryi or bi- or tricyclic heterocydyl can optionally be substituted, with 1 to 3 
! substituents independently selected from, the group consisting of lower-alkyi, 
< > carbonyl, aryi.and heteroaryi, which aryl or heteroaryi group can optionally be 
10 y substituted with 1 to 3 substituents independently selected from the group 

consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF3, and which 
carbonyl group can optionally be substituted with lower-alkyi, lower-alkoxy, 
halogen, CN, CF3, aryl, or heteroaryi, which aryl 1 6r heteroaryi group can 
optionally be substituted with 1 to 3 substituents independently selected from the 
15 group consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF3, 

R 7 is aminophenyl, naphthyl or quinolinyl, optionally, substituted with 1 to 3 

substituents independently selected from the group consisting of lower-alkyi, 

lower-alkoxy, halogen, CN and CF 3 , 

■ * ■ ** 

X isC(R 8 ,R 9 )orS, 
20 R 8 and R 9 , independently from each other are H or lower-alkyi, 

and pli^S^ceutic^y accepfeWe sklfi Wetedi K '* '* ' : A { 7 

, The enzyme dipeptidyl peptidase IV (EC.3.4.14.5, abbreviated in,the following as 
DEI^-iV) is involved in the regulation of the activities.of several hormones. In particular 

25 DPP-JV is degrading efficiently and rapidly ^uqagon like.peptide .1 (GLPr 1)> which is one 
of the most potent stimulator of insulin production and secretion. Inhibiting DPP-IV 
would potentiate the effect of endogenous GLP-1, and lead to higher plasma insulin 
concentrations. In patients suffering from impaired glucose tplepmce and type, 2 diabetes 
meUitus^Wgher pl^ma i t . 

30 hyperglycaemia and accordingly f reduce the risk of tissue damage. Consequently,. DPP-IV 
inhibitors have been suggested as drug candidates for the. treatment of impaired glucose 
tolerance and type 2 diabetes mellitus (e.g. Vilhauer, W098/19998). Other related state of 
the art can be found in WO 99/38501, DE 19616486, DE 19834591, WO 01/40180, WO 
01/55105, US 6110949, WO 00/34241 and US6011155. 
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We have found novel DPP-IV ? inhibitors that very .efficiently lower^plasma glucose 
levels. Consequently, the compounds of the present invention are useful for the treatment 
and/or prophylaxis of diabetes, particularly non-insulin dependent diabetes meUitus, 
and/or impaired glucose tolerance, as well as other conditions wherein the amplification of 
5 action of a peptide nomaUy inactivated by DPE-IV jgtyesa therapeutic Jbenefit 

Surprisingly, the compounds of the present invention can also be used in the treatment 
and/or prophylaxis of bowl disease, colitis ulcerosa, morbus crohn, obesity and/or 
metabolic syndrome. Unexpectedly, the compounds of the present invention exhibit 
improved therapeutic and pharmacological properties compared to other DPR IV 
10 inhibitors known, in the art, such as e ? g. in context with pharmacokinetics and,, k ™* rt 
bioavailability. 

' 3 *■ ITM^bthOTvise : in^i^^^i&]£o^g definitions are set forth to illustrate and 
define the meaning and scope of the various terms used to describe the invention herein. 

In this specification the term "lower" is used to mean a group consisting of one to 
15 seven, preferably of one to four carbon atom(s). 

The term "halogen" refers to fluorine, chlorine, bromine and iodine, preferably to 
fluorine arid chlorine. 

The term "alkyT, alone or in combination with other groups, refers to a branched or 
straight-chain monovalent saturated aliphatic hydrocarbon radical of one to twenty 
20 carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon 
atoms. Alkyi groups can! optionally be substituted e.g: with halogeni hydroxy, Iower- 
alkoxy, lower-alkoxy-carbonyl, NH 2 ; N(H, lower-alkyl) and/or N(lower-aJkyl) 2 . 
Unsubstituted alkyi groups are preferred. g 

The term nower-alky!*; alone or inxombination with other groups, refers to a 
25 branched or straightrchain monovalent alkyi radical of one to seven carbon atoms, 

preferably one to four carbon atoms. This tenn is further exemplified by such radicals as 
methyl, ethyl, n-propyl, isopropyl, n-butyi, s-butyl, t-butyl and the like. A lower-alkyl . 
group may optionally have a substitution pattern as described earlier in connection with 
the term "alkyi". Unsubstituted lower-alkyl groups are preferred. 

3<L. . The term "alkoxy" refers tq.the group R'-Qt, wherein R* is alkyi, Jhe term "lower- 
alkoxy" refers to the group R'-O-, wherein R* is lower-alkyl. Examples of lower- alkoxy 
groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy and hexyioxy. 
Alkoxy and lower-alkoxy groups may optionally have a substitution pattern as described 
earlier in connection with the term "alkyi". Unsubstituted alkoxy and lower-alkoxy groups 

35 are preferred. 
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The term "aryT relates to the phenyl or naphthyl group, preferably the phenyl group, 
which can optionally be mono- or multiply-substituted by lower-alkyi, lower-alkoxy, 
halogen, CN, CF 3 , hydroxy, N0 2 , NH 2> N(H, lower-alkyi), NQower-alkyi)* carboxy, 
aminocarbonyi, phenyl, benzyl, phenoxy, and/or benzyioxy. Preferred substituents are 
5 lower-alkyi, lower-alkoxy, halogen, CN, and/or CF 3 . 

The term "heteroaryT refers to an aromatic 5- or 6-membered ring which can 
comprise 1, 2 or 3 atoms selected from nitrogen, oxygen and/or sulphur such as furyl, 
pyrrolyl, pyridyl, 1,2-, 1,3- and 1,4-diazinyl, thienyl, oxazolyl, oxadiazolyl, isoxazolyl, 
thiazolyi, isothiazolyl or imidazolyl. A heteroaryi group may optionally have a substitution 
10 pattern as described earlier in connection with the term "aryT. 

The term a 5-membered heteroaryi" refers to an aromatic 5-membered ring which 
can comprise 1 to 4 atoms selected from nitrogen, oxygen and/or sulphur such as furyl, 
thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyi, isothiazolyl, 
oxadiazolyl such as 1,3,4- and 1,2,4-oxadiazolyl, triazolyl or tetrazolyl. Preferred 5- 
15 membered heteroaryi groups are oxazolyl, imidazolyl, pyrazolyl, triazolyl, 1,3,4- and 1,2,4- 
oxadiazolyl and thiazolyi. A 5-membered heteroaryi group can optionally be substituted 
with lower-alkyi, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyi, aryl, heteroaryi, and 
carbonyl, which carbonyl group can optionally be substituted with lower-alkyi, lower- 
alkoxy, halogen, CN, CF 3 , aryl, or heteroaryi. 

20 The term "monocyclic heterocyclyP refers to non aromatic monocyclic heterocycles 

with 5 or 6 ring members, which comprise 1, 2 or 3 hetero atoms selected from nitrogen, 
oxygen and sulfur. Examples of suitable monocyclic heterocyclyl groups are piperidinyl 
and morpholinyi. A monocyclic heterocyclyl may be substituted with lower-alkyi 

The term "bi- or tricyclic heterocydyr refers to bicyclic or tricyclic aromatic groups 
25 comprising two or three 5- or 6-membered rings, in which one or more rings can 

comprise 1, 2 or 3 atoms selected from nitrogen, oxygen and/or sulphur, and which can be 
partially hydrbgenated: x Exaiipies df bi- or tricyclic heterocydyl groups are e.g. indolyl, 
aza-indolyl such& f 2-; 3-, 4->' 5-, 6- or 7-aza-ihdolyi; indolinyi carbazolyt ' f ; ^ 
benzothiophenyl, benzothiazolyl, benzooxazolyl, benzimidazolyl, 4,5,6,7-tetrahydro- 
30 t^^lo[5,4-c]pyridin)d, 4,5,6,7-tetrahydro-benzthiazolyl, 8H-indeno[l,2-d] thiazolyi and 
quinolinyi. Preferred ! bi- or tricyclic heterocyclyl groups are beip)thiazoIyf and4,5,<5,7T 
tetr^ydro'-^ A bi- or tricyclic heterocjrdyl group can optionally . 

have a substitution pattern as described earlier in connection with the term a 5-membered 
heteroaryT. 



The term "pharmaceutically acceptable salts" embraces salts of the compounds of 
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formula (I) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid, 
nitric acid, sulphuric acid, phosphoric add, citric : ad^.fo^Q^d^mddc add, acetic s J 
add, fiimaric add, succinic acid, tartaric add, methanesidphonic acid, prtoluenesulphpnic 
add and the like, which are non toxic to living organisms. Preferred.salts with adds are 
5 formates, maleates, dtrates, hydrochlorides, hydrobromides and methanesulfonic add - 
salts 

The term leaving group" relates to a gfoup' wiiicJi'is ri&bve^br'replaced during a 

reaction: Exk^ *" ' 1 

j -.-l , i .■^■•.■..■•j.ir.o-.j .;;;iyf s st? : ji;v>* ^pp:} ; ^q^,paj 

■ r: : ■ r,» . ' V~;\r ->>r< /-.][.., I^W-f ( -> Ps/v f.*. OJ. Uttii* ]TC r^tHtfttfJC §W>n&? 
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In detail, the present invention relates to compounds of formula (I) 



N 



O " (I) 



wherein 

R 1 isHorCN, 



5 R 2 is -C(R 3 * 4 )-(CH 2 ) n -R 5 , -C(R 3 ,R 4 )-CH 2 -NH-R 6 , -C(R 3 ,R 4 )-CH 2 -0-R 7 ; or 
: tetralinyl, tetrahydroqiunolinyl or t^^ 
tetrahydroquinolinyi or tetrahycboisoquinolinyi group can optionally be 
substituted with 1 to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3> ^ 

10 R 3 is hydrogen, lower-alkyl, benzyl, hydroxybenzyl or indolylmethylene, 

R 4 is hydrogen or lower-alkyl, or 

R 3 and R 4 are bonded tp each other to form a ring together with the carbon atom to which 
they are attached and -R 3 -R 4 - is -(CH 2 ) 2 _ 5 -, 

R 5 is 5-membered heteroaryl, bi- or tricyclic heterocyclyl, or aminophenyl; optionally 
15 substituted with 1 to 3 substituents independently selected from the group 

, trifluoroacetyl, 
, which phenyl, 

M >; ^ s heJ:CTO|^or jmonocydic heterocyclyl can optionally be substituted with 1 to 3 
substituents independendy selected from the group consisting of lower-alkyl, 
20 lower^dkotyrte CF 3 -0, CN and NH-CO-lower-alkyl,. 




R , is #) pj^dinyl or pyrimidiiiyl, which is.substituted with : l to 3 Substituents 

independently selected from the group consisting of aryl and heteroaryl, which 
aryl or heteroaryl group can optionally be substitute with! to 3 substituents 
independently selected from' the group 'consisting of lower-alkyii lowef-alkoxy, 7 " 
25 - halogen, CN,"ahd CF 3 ; v ,J — - ^ : ~ ' 

' j ■ V • • < •/ V *- K ~: - '-" 

or bj^-membered^heteroarjd or bi- or tricyclic heterocydyi, which 5-memhered 
heteroaryl or bi- pr triqrclic>eterocydyl can optionally be substituted with 1 to 3 
substituents independendy selected from the group consisting of lower-alkyl, 
carbonyl, aryl and heteroaryl, which aryl or heteroaryl group can optionally be 
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, . m • -. »'.:■..-. ' -ut:, ^ .^^O':!; ^^'n;,:^; 

, - 7 - - 

r si^bstimted with 1 to 

, .consisting of lpwer t alk)d, l^werTalkoxy,]haJogen5 CN, ^d'GF 3 ;antf which - 
carbonyl group can optionally be substituted with lower-alkyl, lower-alkoxy, 
halogen, CN; CF 3 , aryl, or heteroaryl, which aryi or heteroaryl group can 
5 : : optionally be^stiblsfifiited with i'to* 3 'rafasfifirfmts irid^md&tly sS^edfroin the 

group cdrisisting'b^^^ L 

•J'}-- v- ? ;=; ; . m. -;;f: ^fi^^i ; «>\-.? : q ^vj^.-.:' >t 

^ R 7 if amm^ 

substituents independently selected from the group consisting of lower-alkyl, 

i -lowerWd^^ - * H^arf^^i^r 

10 X ^C(&*^ i<>3 
R 8 andR independently from.each other. are H or lower-alkyl,- .,. r .\*> 
n is 0^ 1 or 2, 

and pharmaceutical^ acceptable salts thereof 

In a preferred, embodiment, the present invention relates to compounds of 
15 formula (I), wherein 



R 1 is H or CN, 



R 2 is -C(R 3 ,R 4 )-CH 2 -R 5 , -C(R 3 ,R 4 )-CH 2 -NH-R 6 , -CCR^R^C^-O-R 7 , or tetralinyl 
optionally substituted with 1 to 3 substituents independently selected from the 
group consisting of lower : alkyl, lower-alkoxy, halogen, CN, and CF 3 , 



20 R 3 is hydrogen, lower-alkyiVbehzyi, hydrbxyb^nzyl or mddi^eth^iene, 
R 4 is hydrogen or lower-alkyl, or 

R 3 and R 4 are bonded to each other to form a ring together with the carbon atom to which 
they are attached and -R 3 -R 4 - is -(CH2W, 

R 5 is 5-membered heteroaryl, bi- or tricyclic heterocydyl, or aminophenyi; optionally 
25 substituted with 1 to 3 substituents independently selected from the group 

consisting of lower=alkyl, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 
thiophenyl, and phenyl which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyl, 
lower-alkoxy, ben2yioxy, halogen, CF 3 , and CN, 
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R 6 is a) pyridine or pyrimidinyl, which is substituted with 1 to 3 substituents 

independently selected from the group consisting of aryl and heteroaryl, which 
aryl or heteroaryl group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyi, lower-alkoxy, 
5 halogen, CN, and CF 3 , 

or b) 5-membered heteroaryl, which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyi, 
carbonyl, aryl and heteroaryl, which aryl or heteroaryl group can optionally be 
substituted with 1 to 3 substituents independendy selected from the group 
10 consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF 3 , and which 

carbonyl group can optionally be substituted with lower-alkyi, lower-alkoxy, 
halogen, CN, CF 3 , aryl, or heteroaryl, which aryl or heteroaryl group can 
optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF 3 , 

15 R 7 is aminophenyl, naphthyl or quinolyi, optionally substituted with 1 to 3 substituents 
independently selected .from the group consisting of lower-alkyi, lower-alkoxy, 
- halogen, CN and CF 3 , 

X isC(R 8 ,R 9 )orS, 

R 8 and R 9 independently from each other are H or lower-alkyi, 
20 and phaririaceutically acceptable salts thereof. 

br v .;fehW^J* preferred embodraent,1he presenting to coiiipburi^ bf 

formula^ ^defined ^bpye^in jyhicb Rhis £N. Other prefeired compounds are: those, in 
which X is -CH 2 -. 

,.- ad^tion,xpmpounds of formula (I) as defined above, wherein R 2 is^C(R 3 ,R*)- 
25 C ^2";R 5 ; .apdjR 5 is qxazolyl, thiazolyl, indolyl,- aza-indolyl, ihdolinyi, aminophenyl; or = : 
carbazolyl; optionally substituted with 1 to 3 substituents independendy selected from the 
group consisting of lpwer-alkyl, lower-alkoxy, halogen, CN, CF 3 /trifluoroacetyl, '- 
tiiiophenyl, and phenyl which can.optionally be substituted with 1 to 3 substituents 
-independently selected fronj.the groi^.cpnsisting of lpwer-alkyl, lower-alkpxy, b>nzylbxy, 
30 halogen, .CF 3 , ; and CN; and R 3 and R 4 are as defined above, relate to a preferred* ' 

embodiment of the present invention. Of these compounds, those wherein R 5 is a) indolyl 
substituted with ! to 3 substituents independently selected from the group consisting of 
methyl, methoxy, cyano, chlorine, bromine, trifluoroacetyl and phenyl; or b) aminophenyl 
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optionally substituted with 1 to 2 methyl goups; or c) indolinyi substituted with methoxy- 
phenyl; or. d) oxazolyl substituted with 1 to 3 substituents independently selected from the 
group consisting of methyl and phenyl which is optionally substituted with'T to 3 
, substituents independently selected from the group consisting of fluoroi cfilbro, ethdxy 
5 . and benzyloxy; qr.e) 2-aza-indolyl, 7-aza-indolyl or carbazolyl; arid R 3 and R* ;,, :? 
.independently from each other are hydrogen or methyl; are more preferred^Each of the 
. above mentioned definitions a), b)* c), d) and e) individually relates to a preferred 4 ■- r 
embodiment Compounds as defined above,- wherein R s is5-cyanbi2^memyl-ind6lyl, 5- 
memyl-2-.phenyl-ox^^^ 

10 methyl and R 4 is hydrogen, are particularly preferred. 

" O- .■ - • ■ 

.Compounds of fonnula (IO^wherein Rjtis s^^^Ef^lNH^^S^M) 0 ^ t* 
pyridmydwj^^ 

group consisting of aryl and heteroaryl, which aryl or heteroaryl group can optionally be 
substituted with 1 to 3 substiuients independently selected from the group consisting of 

15 lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 , or b) thiazolyl which can optionally be 
substituted with 1 to 3 substituents independently selected from the group consisting of 
lower-alkyi, carbonyl, aryl and heteroaryl, which aryl or heteroaryl group can optionally be 
substituted with. 1 to 3 substituents independently selected from the group consisting of 
lower-alkyl, lower-alkoxy, halogen; CN, and CF 3 , and-which carbonyl group can Optionally 

20 be substituted with lower-alkyl, lower-alkoxy, halogen, CN, CF 3 , aryl, or heteroaryl, which 
aryl or heteroaryl group can optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyl, lower-alkoxy, halogen, 
CN, and CF 3 , and R 3 and R 4 are as defined above, represent another preferred embodiment 
of the present invention. Each of the above mentioned definitions a) and b) individually 

25 relates to a preferred embodiment. Those compounds, wherein R*is a) pyridinyl 
substituted with phenyl, methoxy-phenyl, cyanophenyi, or methyi-oxadiazolyl, orb) 
thiazolyl substituted with 1 { to 2 substituents independently selected form the group 
consisting of methyl, cyanophenyi, methoxyphenyl and phenyl-isoxazolyi, and R 3 and R 4 
independently from each other are hydrogen or methyl, are more preferred. Each of the 

30 above mentioned definitions a) and b) individually relates to a preferred embodiment 
Compounds of formula (I) as defined above, wherein R 6 is 5-(4-methoxy-phenyl)-pyridin- 
2-yl, 5-(5-methyl-o^dia^^ and R 3 

andR* are hydrogen or R 3 and R 4 are methyl, are particularly preferred. 

Another preferred embodiment of the present invention relates to compounds of 
35 formula (I) as defined above, wherein R 2 is -C(R 3 ,R 4 )-CH 2 -0-R 7 and R 7 is aminophenyl, 



\ 
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naphthyi or quinolinylj optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of lower-alkyl, lower-alkoxy, halogen, CN and CF 3 , and 
R 3 and R 4 are as defined above, with those compounds, wherein R 7 is aminophenyl, 
naphthyl or quinolinyl, optionally substituted with 1 to 3 methyl-substituents, and R 3 and 
5 R 4 independently from each other are hydrogen or methyl being particularly preferred. 

Other preferred compounds of formula (I) are those, wherein R 2 is tetralinyl 
optionally substituted with 1 to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkpxy, halogen, CN, and CF 3 , with those compounds, 
wherein R 2 is tetralinyl optionally substituted with methoxy being more preferred and with 
10 those compounds, wherein R 2 is 6-metho;xy-tetralin-2-yi being most preferred. 

In' a preferred embodiment of the'pf esent mVention, R 2 is -C(k 3 ,R 4 )-(CH2) n -R 5 and 
R 5 is 5-membered heteroaryl, bi- or tricyclic heterocydyl, or aminophenyl; optionally 
substituted with 1 to 3 substituents independently selected from the group consisting of 
lower-alkyl, lower-alkoxy, halogen, CN, Cft, trifluof oacetjd, thiophenyl, phenyl, heteroaryl 
15 and monocyclic heterocyclyl, which phenyf, heteroaryl or monocyclic heterocycfyl can 
optionally be substituted with i to 3 substituents independently selected from the group 
consisting of lower-alkyl, lower-alkoxy, benzyloxy, halogen, CF 3 , CF3-O, CN and NH-CO- 
lower-alkyi, and R 3 , R 4 and h are as defined above. 

More preferably, R 5 is oxazolyl, thiazolyl, pyrazolyl, triazolyl, imidazolyl, 
20 benzintidazolyl, indqlyl, aza-indolyl, ^indolin)d,aminophen)di or carbazolyl; optionally 
^stitatedw^ 

ro 8fc#&$?&S$$lP 1 #»§^^ nt l independently selectedfrom the group consisting of 
25 l?^;a^ioiy'er T ^]^.^log^ andCF^-and which phenyl can optionally be^: 

fjjl^l^^^M 0 ? substituents independently selected from the group consisting of 
lower-alky^ lpwer n alkpxy,benzyloxy, halogen^ CF 3 , CF3-O.CN: and NH-CO-lower-alkyl, 
^ & 5 j£> independently from each other are hydrogen or lower-alkyl, or R 3 and R 4 
are bonded to each other to.fonn a ring together with the carbon atom to which they are 
30 attached and -R 3 -R 4 - is -(CH 2 ) 2 . 5 -. _ _• _^ • < .- 

Even more preferably, R 5 is selected from the group consisting of 5-Methoxy-2- 
methyl-indol-l-yl,' 5-cyano-indol-l-yl, 2-methyl-indol-l-yl, 2,3-Dimethyl-indol-l-yl, 3- 
methyl-ihdoM-yl, 5-Brom-indol-l-yi, 5-Brom-2,3-dihydro-indol-l-yl, 7-aza-indol-l-yl, 
2-aza-indol-l-yl, 5-phenyl-2,3-dihydro-indol-i-yl, 5-cyano-2-methyl-indol-l-yl, 2- 
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phenyl-mdol-l-yl/Car^^ 

• l-yi;4-Chlor-indol-l-yi, 5,6-Diirietiibxy-indol-l-yl, S^Dto^xy-^tiffluoroafe^ll 
indol-i-)d,6-(4-Meko^-phenyl)-2,3-dm^ 

phen^S-^N-^ethyiamino^phenyl, 5-Methyl-2-phenyl-oxazol-4-yl, 2-(4-Huoro- 
5 phenylJ-Sr^ethjd-oxazol-^yl, 2-(4^Benzjdp^-phenyl)-5-methyl-o«a2ol^yl,!2-(2- - 
Ethoxy-4-fluoro^phen^ 
yl,5-Me11p4 T 2-phe^^^ 

9*&$hfe$> 4^T^^)*-^lj9ljJ)-5^#^3a4«a^^f|f 242rEthyi-pyridini4vyl)-5- 
10 i^eth^-thi^ 

P#9^k^l&qS^ 2- 
mqq5hoUn-4^ 

yl.5-methyl-3-(3-l^uo^ 
15 phenyi)-pyrazol-l-yi, 5rEthyl-3-phenyi-pyrazol-l-yl, 5-methyl-3-pyridin-3^yl-pyrazol-l- 
yi, S-methyi-S-pyridin-S-yl-pyrazoI-l-yl, 3-(3-Chloro-phenyi)-5-methyl-pyrazol-l-yl, 3- 
(3>4-DicHoro-phenyl)-5-methyl-pyra^ 
Isopropyl-3-phenyI-pyrazbl-l-yV^ 

pyridin^yl^pyrazoM-yl, 5-methyI-3-(6-methyi-pyridin-3-yl)-pyrazol-l-yI, 5- 
20 Gydopropyl-3-pKenyl^pyrazol- 1-yi, 5-methylO-pyrazin-2-yl-pyrazol- 1-jd, 3-(5-Chloro- 
pynain-S-yiy-S-niethyl-pyfazol-l-yl, 5-methyl-3-pyndin-2-yi-pyrazol-l-yl, 3-pyridin-3- 
yl-5^trifluoromethyl-pyraz61-l-yl, 3-pyridin-3-yi-pyrazol-l-yi, 5-methyl-3-pyridin-3-yl- 
[l,2,4]triazoM-yl;3-pyridm-3-yl-5-1^ 
pyrazm-2-yl-[l,2,4]triaaol-l-yl/2-m^ 
25 imidazol-l-yl, 4-phenyl-imidazol-l-yi, 4-pyridin-2-yl-imid^ol-l-yl, 4-pyridin-3-yi- 

imidazol-l-yl, 3-phenyi-pyrazol-l-yl, 3-(4-Methoxy-phenyl)-pyrazol-l-yi, 3-(4-Methoxy- 
phenyl)-[i,2,4]triazol-i-yl, S-methyl-S-phenyl-tl^^ltriazol-l-yl, 2-Phenyl-lH-imidazol- 
4-yl, 5-Methyl-2-phenyl-lH-imidazol-4-yi, 5-Methyl-2-pyridin^yl-lH-imidazol-4-yl, 5- 
Meiihyl-2-pyridin-3-yl-lH-imidazol-4-yl, 5-Methyl : 2-pyri<iin-2-yi-lH-imidazol-4-yl, 2- 
30 (3-Fluoro^-methyl-phenyl)-5-me%^ 

phenyi)-lH-imidazol-4-yi, 5-methyl-2-m-tolyi- lH-imidazol-4-yi, 5-methyl-2-(3- 
.. chLQtQpienyl)^lHTimidazol-4-yl,2-(3 > 5-Bjsrjb:ifluorQm 
iimdazol-4-yl,2-(3,5-Diddoro-phenyi)-5-methyl-lH-iriu 

lH-imidazol-4-yI, l,5-Dimethyi-2-phenyl-lH-imidazol-4-yl, 2-(3-Fluoro-phenyl)-5- 
35 methyl.- lH-imidazoI-4-yi, 2-(3-Methoxy-phenyi)-5-melliyl-lH-imidazol-4-yi > 2-(3- 
Ethoxy-phenylJ-S-methyl-lH-imidazol^-yl, 2-(3,5-Difluoro-phenyl)-5-methyl-lH- 
imidazol-4-yi, 2-(3,5-Diinetioxy-phenyi)-5-memyI-lH-imida2ol-4-yi, 5-methyi-2-(3- 



\ 

} 
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trifluoromethyl-phenyiJ-lH-imidazol-^yi, 5-methyi-2-(3-trifluoromethoxy-phenyl)-lH- 
imidazol-4-yi, 2-(4-CUoro-phenyi)-5-methyl-lH-imida2ol-4-yi, 5-methyl-2-p-tolyl-lH- 
imidazol-4-yl, 2-(3-Chloro-4-methyl-phenyl)-5-m^ and 2-(3- 

acetamidophenyi)-5-methyl : lH-imida2ol-4-yl, and R 3 and R 4 independently from each 
5 other are hydrogen or methyl or R 3 and R 4 are bonded to each other to form a ring 
together with the carbon atom to which they are attached and -R 3 -R 4 - is -(CH 2 ) 2 -5-. 

Most preferably, R 5 is 5-Methoxy-2-methyI-indol-l-yl, 2-methyl-indbl-l-yi, 2,3- 
Dimethyi-iridol-l-yl,5-cyano-2-methyi-indol-l^ 

4-yl, 2-(4-Benzyioxy-phenyl)-5-methyl-oxazol-4-yl, 5-methyl-2-phenyI-oxa2ol-4-)d, 5- 
10 metfiyl-3-pyridin-3-^^^ 

pyrazol-l-yi, 5-m^yl-3-pyrid^ « 
imidazol-I-yl, 4-pyri^ 

independeidfly from each other are hydrogen or methyl. 

Other preferred compounds of formula (I) as defined above are those, wherein R 2 is 
15 -C(R 3 ^ 4 ) : CH 2 -NH-R 6 andR 6 is . .. . 

a) pyridinyl orpyrimidinyl, which is substituted with 1 to 3 substituents independently 
selected from the group consisting of aryl and heteroaryl, which aryl or heteroaryl group 
can optionally be substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-alkyl, Iower-alkoxy, halogen, CN, and CF 3 , or 
20 b) 5-membered heteroaryl or bi- or tricyclic heterocyclyi, which ^memberedheteroaryl or 
bi- or tricyclic heterocyclyi can optionally be substituted with 1. to 3 substituents 
independently selected ^ from the group consisting ofrlower-alkyl, carbonyl, aryl and '.: 
heteroaryl* which aryl or heteroaryl group can optionally be substituted with 1 to 3 
^subStittients- independently selected from the group consisting of lower-alkyl, lower- 
?25 ^m6^m6graV-eN;-and^/Ma Mricfrcarbonyi '^oup '^6pti6naiy be sub&tuied 
' wth lower-alkyl^ lower-alkox^ aiyl/dr hefe^^j^ch aiylkr 

heteroaryl group can optionally be substituted with 1 to i ' substituents independently 
'selected from the group consisting of lower-alkyi, lower-alkbxy, halog^, : CN, and CF 3 , 
and R 3 arid R 4 are as defined above. 1 ' ; — 

* * . ' ' , » T ' ' • - ' ' • ' * - ' - ■■ r .,*■,.* * * ' . V ' 

.... .... ... ... f , 

30 y? re JP£f^^ffl^Pqsqds ; are those, wherein R 6 is • .> 

a) i pyridipyl or pyrimidinyl, . which is substituted with 1 to 3 substituents independently 
selected from the group consisting of pyridinyl,.oxadiazolyI, and phenyl, which oxadiazolyl 
can optionally be substituted with lower-alkyi, and which phenyl can optionally be 
substituted with 1 to 3 substituents independently selected from the group consisting of 

35 lower-alkyl, lower-alkoxy, CN, and CF 3 , or 
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b) thiazplyl or oxadiazolyl, which cm optionally be substituted with 1 to 3 substituents 
independently selected from the group consisting of lower T alkjd, phenyl, benzoyl, phenyl- . 
isoxazolyl and pyridyl, which pyridyl can optionally be substituted with lower-alkyi or 
halogen, ^d^ch phenylcan o^ 1 to 3 substituents 

5 independently selected from the group consisting of lower-alkoxy, halogen, CN, and CF3, 

c) 8H-indeno[l,2-d]tMak>lyl, 4,5,6,7-tetrahydro-benzothiazolyl, 4,5,6,7-tetrahydro- 
thiazolo[5,4-c]pyridinyl; beiizotKiaiolyl, benzooxazolyi or IH^behfoimidazol^^^ 
iH-benzoiinidaiolyl can optionally be substituted witli iowfcr-allcyi, and v^iich 4;5,<5i7- 
teti^ydro^thiazolbfS^-cJp^ loweir-allcjd- 

10 carbonyl or lower-alko%-carboh^ aihtfR 3 otEer are" 

hydrogai or low^alkyL ^ ' 1 ^ ***** " W W* ^ l \ . 

. . Evermore prefiOT^ from the group* consisting of 

5-(4-Methp^-phen)d)-p)^din-2r)d, 5-(3-Me1to^rphenyl)-pyridin-2-yij 5-(2-Methoxy- 
phenyl)-pyridin-2-)d, 5-(4-C^a^p-phenyi)-pyridin--2-yi, 5-Phen)d-pyridin-2-yl, 6-Phenyl- 
15 pyridin-2-yl, 5-(5-Methyi-[l,3,4]oxadiazol-2-)d)-pyridin-2-yl, 3-(5-Methyi- 

[ l,3,4]oxadiazol-2--yl)-pyridin-2-yl, 4»5-Dimethyl-thiazol-2-yl, 4-(4-Cyano-phenyl)- 
thiazol-2-yl, 4-(4-Methoxy-phenyl)-thiazol-2-yl, 4^(3-Phenyl-isoxazol-5-yi)-thiazol-2-yl, 

5- phenyl-pyridin-2 : yi, 5^(3-Cyano-phenyl)-pyridin-2-yl, 5-(3-trifluoromethyl-phenyl)r 
pyridin-2-yl, 5-(4-trifluoromethyl-phenyl)-pyridin-2-yl, 5-(2-trifluoromethyl-phenyl)- 

20 pyridin-2-yl, 5-(3,5.-Bis-trifluprpme^ [3A ! ]Bipyridinylr6-yi, 5- 

(2,4-Dimethoxy-phenyl)-pyridin-2-yl, 6-(4-Methoxy-phenyl)-pyridin-2-yl, 6-(4-Cyano- 
phenyl)-pyridin-2-yi, 6-(3-Methoxy-phenyl)-pyridih-2-yl, 6-(3-Cyano-phenyl)-pyridin-2- 
yl, 6-(2-Methoxy-phenyl)-pyridin-2-yl, 6-(3,5-Bis-triflubrome1^ 

6- (4-trifluoromethyl-phenyl)-pyridin^2-yl,6r(2-tr^ 6- 
25 (3-trifluorometiiyi 1 phenyl)-pyridin--2-yi, ^^Bipyridinyl-e-yl, 6-(2 > 4-Dimethoxy- 

phenyl)-pyridin-2-yi, 6-m-toIyl-pyridin-2-yl, 5-phenyl-pyrimidin-2-yl, 5-(3-Methoxy- 
phenyl)-pyrimidin-2-yI, 5-(3-Cyano-phenyl)^pyrimidin-2-yl, 5-(4-Cyaho-phenyl)- 
pyrimidin-2-yl, 4r(2,4-Dimethoxy-phenyl)-thiazoI-2-yi, 4-(2-Methbxy-phenyl)-thiazol-2- 
yl, 4-Phenyl-thiazol-2-yl, 4-(3-Methoxy-phenyi)-thiazpl-2-yl, 8H-Indeno[l^-d]thiazol-2- 

30 yi, 5-Methyl-4-phenyl-thiazol-2-yi, 4>5-Diphenyl-thiazol-2-yl, 4-Benzoyi-thiazol-2-yl, 4- 
(4-Hiioro-phenyl)-thiazol-2-yi, 4-(4-Trifluorometiyl-phenyi)-thiazol-2-yl, 4-Pyridin-2- 
yl-thiazol-2-yl, 4-Pyridin-4-yI-thiazoi-2-yl, 5-Methyl-4-(4-trifluorometh)i-phenjd)- 
thiazol-2-yl > 4-(4-Cyano-phenyl)-5--methyi-thiazol-2-yl, 4-Pyridin-3-yi-thiazol-2-yl, 
4,5,6,7-Tetrahydro-benzothiazol-2-yl, 6-ethoxycarbonyl-4,5,6,7-tetrahydro-thiazolo[5,4- 

35 cJpyridine-2-yl, 6-acetyl-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridine-2-yl, Benzothiazol-2- 
yl, Benzooxazol-2-yl, l-methyi-lH-benzoimidazol-2-yl, 5-phenyi-[l,3,4]oxadiazol-2-yl, 3- 
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pyridm-3-yHl,2,4]oxadiazol-5-yl, S-phenyHl^Joxadiazol-S-yl, 3-pyridin-2-yi- 

[l,2,4]oxadi^ol-5-yi,3-pyridin-4-)d-[lA4]oxadiazol-5-)d ) 3-(6-me%l-pyri 
U>2>4]oxadiazol-5-yl,3-(2-CMoro-pyri^ 

phenyl)-[ U,4]oxadiazol-5-yl } and R 3 and R 4 independently from each other are hydrogen 
5 or methyl. 

Most preferred are those, wherein R 6 is selected from the group consisting of 5-(4- 
Methoxy-phenyl)-pyridin-2ryi, 5-(3-Memoxyfphenyl)-pyridin-2-yl,'5-(2-Metho^- 
phenyl)-pyridin-2-yl, 5-(4-Cyano-phenyl)-pyridin-2-yl, 5-Phenyi-pyridin-2-yl, 5-(5- 
MemyHl,3,4joxadiazol-2-yl)-pyri^ 
10 ?henyl-isoxazol-5-yl)-thia^l-2-yl > 6-acetyl-4,5A7-tefrah^ 

yl, Benzothiazol-2-yi, 5-phenyl-[l,3,4]oxadiazol-2-yl, 3-pyridin-3-yl-[l,2,4]oxadia2ol-5-yl > 
3-P)ridm-2-yl-[l,24]oxa<aazbl-5^ 

pyridin-3-yl)-[lA4]oxadiazol-5-yl, and R 3 and R 4 independently from each other are 
hydrogen or methyl. ' "' " ' ' 

15 Other preferred compounds are those, wherein R 2 is tetralinyl or 

tetrahydroquinolinyl, optionally substituted with 1 to 3 substituents independently 
selected from the group consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 . 
More preferably, R 2 is tetralinyl or tetrahydroquinolinyl, optionally substituted with 
methoxy. 



20 



Compounds of formula (I) represent a preferred embodiment of the present 
invention and pharmaceutieaily acceptable salts of dompouhds df formula (I) individually 
alSo'-fepreseht a preferred embodiment of the present invention. 



•: >r puBreferred compounds of general formula (I) are those selected from the group 
t * consisting of.. - (, t • ■s':-r r ] ■'• ; • -.i: ■;«') V> • -n. > "v.-" .•.•?< ;■ • '- 

25 (2^-ln[((lR/S)-l^,3,4-Tetiahydro-naphmalen-l-ylammo)-ace^ 
carbonitrile,;. ... ... . •. - - - • • • - , ,.,/.: 

(2S)-^(((2R/S)-6-Memoxy-l,2,3,4-tetrahydro-naphmden-2-ylanim 
pyrrohdme-2-carbonitnle,. . ■, ■: ' ? . 

. ( 2 $BTl(( 2 ^S)-l,2,3,4-Tetiahydro^^ 
30 — carbonitrile,.. --. _ ... + ■ - .- .. . • . • • 

(2S)-l-{[(lS)-2-(5-Memo^ 

pyrrohdine-2-carbonitrile, • • 

(2S) r l-{i(lS)-2-(5-cyano-mdol-l-yi)-l-memyl-emylammo]-acetyl}-p 
carbonitrile, 

35 (2S)-l-{[(lS)-l-Memyl-2-(2-me m yl-mdol-l-yl)-emylanimo]-acety^ 
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. carbonitrile, . , .. v /" * *.•".- * - . •> - ;*•;: 

jGB)-M[(lS)-2-{2,^ 

carbonitrile, - . ■ : ■ ; , • ' ;< 

y -(2S)-lr{L(lS)-l-Meth)d-2-(3-methyi-ind^ 

5 carbonitrile, ... ■., <f : : ; .■;;■*•»;■••■ .. -J. f.-. • -r 1 - «: \ 

(^H-{[(is^ 

carbonitrile, • r-v .... . <.-.. y^r. !><•-: . ;« ^...> ;: 

..«*.»" t " ' • ■ ■ * • . - > j - * ■ 

(2S)r l-{ [2-(5-Brom-23-dihydro-indol- l-^)-ethylamino] -acetyi}-pyrrolidine-2- 

carbqnitrile, ; '^f^'^ v ^ . • .» -'r.&sv' ti>\ .o;m*' 

10 (2SKl-{f(lS)-2-(7-aza-^ 

carbonitrile,..-.-,' 4 f : >uw.jj (jjvxs tf«>*r, ecjea-q %aj} ifK.t*or>b 

(2S)-l-{[(lS)-2-(2-aza-indol-l-yl)-l-methyl-e^^ 

carbonitrile^ u * ? ; ; > -' ; ^ •* <t* ?»a"W 

(2Smf(lS^ 
15 pyrroUdine-2-carbbnitrile; • 

(2S)-l-{[(lS)-2-(5-cyano-2-methyl-^ 

pyrrblidine-2-carbonitrile, 

(2S)-l-{[(lS)-l-Methyl-2-^^ 

carbonitrile, 
20 (2S)-l-[((lS)-2^Carbazol-9-yi-l^ 

(2S)- 1-{ [ ( lS)-2-(6-Brpm-indol- l-yi)- 1 -metHyl-ethyraminb] -ac^tyl}-pyrrolidine-2- 

carbonitrile, 

(2SH4t(lS)-l-ivfe^^ 

carbonitrile, 
25 (2S)-H[(lS)-2-(7-Br6m^ 

carbonitrile- .v. s 

(2S)-l-{[2-(4<:Mor^indol-^ 

(2S)- 1-{ [2-(5-Methoxyr2-methyi-indol- l-yi)-ethyiamino] -acetyl}-pyrroIidine-2- 

carbonitrile, •. , , 

30 (2S)- 1. { [ ( 1 S) -2- ( 5,6-Dimethoxy-indpl-: J - jd) - 1 -meth)d-ethylaiilino] -acetyl}-pyirolidine-2- 

carbonitrile, ti « - .../?.• 

(2S)-l-{[(lS)-2-(5,6-Dimelioxy-3-1xifluoroacetyl-indol- 

acetyl}-pyrroHdine-2-carbonitxile, 

(2S)-l-({(lS)-2-[6K4-Mefeoxy^ 
35 acetyl)-pyrroHdine-2-carbonitrile, 

(2S)-l-{[(lS)-l-Methyl-2-(naph&^^ 

carbonitrile, 

(2S)-l-{[2-(quinolin-6-ylo:xy)-e^ 
(2S)-l-{[2-(3-N,N-dimeth)damin^ 



) 
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carbonitrile, 

(2S)-l-{[(lS)-2-(4-N,N-dimeft^^ 

pyrrolidine-2-carbonitrile, 

(2S)-l-{[(lR)-2-(4-N,N-diine^ 
5 pyrroUdine-2-carbonitiile, 

(2S)-H((lS)-2-(3-N,N-dime^ 

pyrroIidine-2-carbonitrile, 

(2S)-l-{[2-(5-M^ 

carbonitrile, 
10 (2S)-l-(#-f2-(4-Huo^^ 

2-carbonitrile, 

(2S)-I-({2-[2-(4-Ben^ 

pyrrolidine-2-carboiiitrile, 

(2S)-T'-({2-[2-(2-Et^^^ 
15 pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2-(4-C^ 

2-carbohitrile, 1 

(2S)i i-({2- [5-(4-Me&oxy^^ 

pyrrolidinie-2-carbonitril^, 
20 (2S)-l-({2-[5-(4-Methoxy-phen)d^ 

2-carbonitrile, 

1- ({2-[5-(4-Methoxy-phenyl)-p^ 
(2S)-l-({2-[5-(3-Metho^ 

2- carbonitrile, 

2-carboriitnle, 

(2S)-l-({2-[5-(4-'^^ 

carbonitrile, 

30 H{2-[5-Ph^ 

(2SH-({2-[6-PhenyI-p^ 

pyrrpiidme-2-c^boiutoTle, 
(2S.H-({?-[3-(5-Me 
35 pyiToKc^^^-carbonitrile, 
(2SH-{[2-(4,5-Dimet^ 
carbonitrile, 

(2S)-l-({2-[4-(4-Cyano-phenyi)-thiazol-2-yianiino]«eth 
carbonitrile, 
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1- ({2-[4-(4-Cyano-phen^ 
(2S)-H{2-[4-(4-Met^ 
carbqnitrile, and . , 

(2S) : l-({2-[4-(3-PhenyI-is^ - , 

5 pyrrolidine-2-carbonitrile, 

Mdphzumaceutically acceptable salts thereof. , t : : 

Other preferred compounds of general formuJa (I) are those selected from the group 
consisting of . 
(2S)-M^ 
10 carboriitiil^, 

(2S)-l-({2-[2-(3-Methy^ 

2- carbonitrile, r ' . . s g v 
(2S)-l-({2-[2-(3,5-Dimethoxy-phen)d^5-m^ 
pyn:oKdine-2-carbonitrile, 

15 (2S)-H{2-[2-(4-Huoi^ 

pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2-(3-Methyl-phen^ 

2-carbonitrile, 

(2S)-M{2~(2-(2-:Ethy^^ 
20 pyrrolidine-2-carb6hitrile, 1 

(2S)-l-({2-[5-MethyI-2^ 

acetyi)-pyn , oUdine-2-carboriitrile, 

(2S)-l-({2-[5-Methyl-2-(6-methyl-pyri 

pyrrolidine-2-carbbnitrile, 
25 (2S)-1-{[U-DW 

pyrrolidine-2-carb6nitrile, 

(2S)-l-({ia-Dime&^^ . 
acetyl)-p)rroUdine-2-carboni1xile, 

(2S)-1 -{ [ l-(5-Methyl-2-phenyi-oxa^ -acetyl}- 
30 pyrrbiidine-2-carbbmtrile, 

(2S) - 1 -{ [ 1 - ( 5-Methyi-2 -phen)d-oxazol-4-)dmethyl) -cyclobut)damino]-acet>i}-pyrrolidine- 
2-carbonitrile, 

(2S)- 1-{ [ l-(5-Met^-2-phenyl-^ 
pyrrolidine-2-carbonitrile, 
35 (2S)-l-{[U-Dime%l-2-^ 
pyrrohdine-2-carbonitrile, 
(2S)-l-{[l-(5-Methyl-2-phenyl-fo^ 
pyrroUdine-2-carbonitrile, 
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(2S)-l-{[l-(5-Me%l-2-phenyl-tfc^^ 
2-carbonitrile, 

(2S)-l-({2-[2-(4-Huoro-3-methyi^^ 

ethyiammo}-ac^tyl)-pyrroUdine-2-carboiiitrilei 
5 (2S)-l-({2-[2-(3-CMoro-phen^ 

acetyl)-pyrroUdine-2-carbonitrile, 

(2S)-l-({2-[2-(2TCMoro»phenyl)-5-meth)d-oxazol-4-)d] 

acet)d)-pyrroKdine-2-carbonitriIe > - • . * • • , 

(2S) 7 1- [2-(4-Huoro-3-methyl^ 
10 eydopropylammo}^ .-vm,^ 

(2S)Tl-({l-[2-(3-Gldoro-phenyl)-5-methyi^oxaTO 

acetyl)-pyrroKdin^2-carbonitrile, r i , 

(2S)-l-({ 1- [2-(2<;hloro-phenyl)-5-meft^^ -q^dopropylamino}- 

acetyl)-pyrroUdine-2-carbonitrile,- 
15 (2S)-H[ia-D^^ 

carbonitrile, ;•• ... ; , ; . .. : • ; 

(2S)-^{[l,lTDimetbyir2r(2-phenyl- 

carbonitrile, - t . . - ■ .:«,.■ 

(2S)-l-{[l,l-Dimeth)d-2-(2-mo^ 
20 pyrrolidine-2-carbonitrile, . : 

(2S)-H[l,l-Dimethyl-2-(2-piperi^ 
2-carbonitrile, 

Plfgolidme^ >•;• - 

e^pni^e$;meth^ j - * i - f - cjjwj. aj -L>i ofAu *tM>*.. 

(2%lf^ 

h. Pf9P)jamiAo|-a^l).^ ^3 

('?S)^CU»l-pime&)4-3 
30 proj>ylan^p^ metbanesulfonic ad&salt, ■ : r 1 - " : . 

t2S)rH[3-(5 r Eth)d^ 

P)^pUd^e-2-<^bonitrilei meth^esulfoiiicaddsalt/^ ' • O ' > : "'- T : ."-v : .-*- 
(2S)-lr{[^>l-^^ 

- PY^oH<foe-2-au:bom^ :qiiL * * 1 1 - ^ ■ 

35 (2S) : l.{[l,l.Dimethyi.3 

P)nrroKdine-2-c^bonit?-ile, methariesulfonic add salt,. ».."■•■ 
(2S)rl-({3-[3-(3TCMoro-pheny^ 

acetyl)-pyrrolidine-2-carbonitrile, methanesulfonic add salt, 
(2S)-l-({3-[3-(3,4-DicMoro-phen^ 
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<acelyl)-py^ohdine:2-^ f 
(2S)- 1-{ [ l,l-Dimethyl^3-(3-phenyl-5r^uoromethyl-pyia^ 

acetyl}-pyrroUdine-2Tcarbpnitrile, methanesulfonic add salt; v : ^ / »> 1 * r ; ' 
[3-(5^propyM^ 

5 pyrroUdine-2-caibo^ x> .j- A] U^K^'^.-m-v/ : - i 

I (2S) 7f l-{ [l,l^Dun^yi;3-(5-m^ -acetyl}- 
pyrroHdine-2ncarbonitrile, methanesulffrnfc a^^ --r**i >>\ -"'M* • 

, ;(2S) ? M 

pyiToUdine-^^bonitrfl^ 7 4 j 

10 (2S):^{1^ 

pyrroMme^ seqAj^hte^^^ 
(2SH*{[W-DiiQ^ 
15 pyrrolidiner2-c^bonitrile, metha^ : -j., . ^ : r ^ ^ 

(2S)-K{3-JH5-Cmoro-pyri^ 

propyiamino}-acetyl)-pyrroUdine-2-(^b6nitrile, methanesulfonic acid salt, 
(2S)-H[l,l-Dime1h^ 

pyrrolidine-2-carbonitrile, methanesulfonic acid salt, 
20 (2S)-H[lJ-Dime1h)d-3^^ 

acetyl} -pyrroUdine-2-carbpnitrile, methanesulfonic add salt, 
(2S)-H[a,l-Dimethyl-3-(3-pyric^ 

2-carbonitrile, methanesulfonic acid salt, , ■ V/> ' ,: ' 

(2S)-H[U-Dimethyk3-(5-me^ 
25 acetyll-pyrxoUdine-2-carbonitrile, methanesulfonic acid salt, 4 
(2S)-1-{[U-I^e^ 

propylamine] -a<^tyi}hpywoUdine-2-carbpnitrile, methanesulfonic add salt, 
(2S)rlh{[U-Dimeth^ 

acetyl }-pyrrohdine-2-carbonitrile, > k s ... ■> . 

30 (2S)-l-{[l,l-pimethyl-3-(2-meft^ 

pyrrolidine-2-carbpnitrile, . • , 

(2SH-{ [ M-Dimethyl-3-(2-methyl-4-pyridin-3-^^ 

pyrroUdine-2-carbonitrile, v v, , 

--(^S)-l^[l,l-Dimeth)i-3T(4rphenyl.-.inudazola^ 
35 carbonitrile, methanesulfonic add salt, . .-•••.*. 

(2S)-l-{[l,l-Dimethyi-3-(4-pyri^ 

pyrrohdine-2-carbonitrile, methanesulfonic add salt, 

(2S)-l-{[l,l-Dimethyl-3-(4-pyrid^ 

pyrroHdine-2-carbonitrile, methanesulfonic acid salt, 
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(2S)-l-[(6IVS)-(2-Methoxy-5,6,7,8-te^^ 
2-carbonitrile, methanesulfonic acid salt, 
(2S)-l-{ [ l,l-Dimethyl-3-(5-cya^ 

pyrroUdine-2-carbonitrile, .,. 
5 (2S)-l-{[(lS)-^Methyi-2-(3-p^ 
carbonitrile, 

(2S)-l-({(lS)-2-[3-(4-Metho:^ 

pyrrolidine-2-carboiiitrile, . . 

(2S) 7 l-({(^2-[3-(4-Metho^ 
10 acetyi)-p)0ToHdine-2-carbonitrile, 

(2S)-l-{[(lS)-^Methyl-2-(5-me^ 

pyrrplidine-2-carbonitrile, K , f 

(2SM-{[(1S)-^ 

pyrroUdine-2-carbonitrile, 
15 (2S)-l-{ [ 1 , 1 -D jjne&yl-2-,(5-phen^ ^acetyl} -pyrrolidine- 

; (2S)-1-(-{2-[5-(3tM^ 

pyrrolidine-2-carbonitrile, hydrochloride salt, 
(2S)-l-({2-[5-(4-Cy^o-ph^ 
20 pyrrolidin6-2-carbonitrile, hydrochloride salt,. 

(2S)-l-({2-[5-(2-Methoxy-phenyl)-pyridin-2-ylamin 
pyrroUdine-2-carbonitrile, hydrochloride salt, 
(2S)~l-({2^[5-(3-Cyaj^ 
pyrpUdme-2rC^bqm^ 

^bprutxUe r hydrpcUorideTsalt, V' ... t. — - x T . : - f - q v v ?; 

amino] -ethyiamino}- 
K ?«tyl)-py^^ <• / 

30 acetyl)-pyrroHdmer2^ .it,- . 

(2S)- 1 -( { 1 , 1 ^Pimethyl-2T[5-(2-trifluorom 

ace1yi)-p^oUdine-2-c^bonitrf^ r methansolfonic acid salt, • • » • 

(2S)-l-({2r[5r(3,57Bis T ^ 

♦ethylaminoJ-acetyP-p^^ - } \ 

35 (2S)-lr{[2-([3^ , ]Bipyridinylr6-ylainin 
carbonitrile, methansolfonic acid salt, 
(2S)-l-({2-[5-(2,4 r pimeth^^ 

acetyl)-pyrrohdine-2-carbonitrile, methansolfonic acid salt, 
(2S)-l-({2-[6-(4-Methoxy-phenyl)-pyri^ 
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2-carbonitrile, hydrochloride salt, ... . 
(2S)-l7({2-[6-(4-Cyan^ 

carbqnitrile, hydrochloride salt, r . , : . : > 

(2S)-l-({2r[6-(3^ 

5 2-carbonitxile, hydrochloride, salt, f fc? . : . v nu,-. -» ^ • 

(2S)-l-({2-[6-(4-Cy^^ 
* pyrroUdine-2-carbonitrile, hydrochloride saltjj . ■ , . .r- _ -, ; „. : -t^ 

2-OTbpmtrile, hydrochloride salt, rr < . y.y.U>w. " - ; : -h;;> . os»p?>?- 

10 (2S>l-({2-[^ 

carbonitrile, hy&o^^ - ^/.^ tyw - h A : • VfwiMryyj-cjppj p wruu] ■ 

pyn:qUduiey2rqtfbom^ 

(2S)-l-({2-[6-X4^ 
15 pyrrolidineT2-carbonitrile, methansolfonic a;cidisalt, 

(2S)-l-(.{2-i6-(2-Me&oxy-ph^ 

pyrrolidine-2-carbonitriIe, methansolfonic acid salt, 

(2S)-l-({2-[6-(2-Metho^ 

2-carbonitrile, methansolfonic acid salt, 
20 (2S)-l-({2^[6-(3-Cy^o-phenyl)-^^ 

pyrroHdine-2-carbonitrile, methansolfonic acid salt, 

(2S) - 1 - ( { 2- [ 6- (3,5-Bis-trifluoromethyl-phenyl) -pyridin-2-ylamino] -1,1 -dimethyl- 
ethylamino}-acetyi)-pyrro^ 
(2S)-l-({l,l-Pimethyl-2^^ 
25 acetyl)-pyrrolidine-2-carbonitrile, methansolfonic acid salt, 
(2S)-1-({1,1-Dimethyl^^ 

acetyl)-pyrroUdine-2-carbonitrilei methansolfonic acid salt, 
(2S)- 1- ({ l,l-Dimethyl-2- [6^ 

acetylj-pyn-ohdine^-carbonitrile, methansolfonic acid salt, 
30 (2S)-l-{[2-([2,3']Bipyridin^ 

carbonitxile, methansolfonic acid salt, 

(2S)-l-({2-[6-(2,4-Dimethoxy-pheny^ 

acetyl)-pyrroUdine-2-carbonitrile, methansolfonic acid salt, 

(2S)-l-{[l,l-Dime^l-2=(6^-tol^^^ 
.35 2-carbonitrile, methanesulfonic acid salt, 

(2S)-l-{[l,l-Dimethyl-2-(5-phenyl-pyrimidin-2-ylamm 

pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[5-(3-Methoxy-phenyl)-p)Timidin-2-yiamino]-lJ 
acetyl)-pyrrolidine-2-carbonitrile, 



\ 
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(2S)-l-({2-[5-(3-Cyano-phenyl^ 
acetyl)-pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[5-(4-Cyano-phenyl)-pyr^ ,...> 
acetyl)-pyn:plidine-2-carbonitrile > 
5 (2S)-H{2-[4-(2,4-Dimethoxy-phen)^ 
pyrrolidine-2-carbonitrile, 
(2S)-H{2-[4-(2rM^oxy-ph<^ 
carbonitrile, 

(2S)-l-{[2-(4-Phenyi-thiazol-2 -yiamino)-ethyiamino]-ace^ 
10 (2S)-l-({2-[4-(3-Methoxy-phenyl)-^ 

carbonitrile, . - . . . 

(2S)-l-{[2-(8H-Indeno[l,2-d]tW ,. 

carbonitrile, hydrochloride salt, , , 

(2S)-H(2-(5-Me%l-4-phenyl-tW^ 
15 carbonitrile, hydrochloride salt, ; ~ 

(2S)- 1-{ [2-(4,5-Diph^^ Tacetyl}-pyrrolidine-2- 

rarbomtri^ 

(2S)- 1 -{ [2-(4TBeMoyl r thiazol-2-ylamino)-eth)damino] -acetyl}-pyrroUdine-2-carboiiitrile, 
(2S)-l-({2-[4-(4-Fluoro^ 
20 carbonitrile, , . . 
(2S)-l-(]2-[4-(4-Trifluorome 
pyrrohdine-2-carbonitrile, 
(2S)r 1 -{ [2-(4rP^ 
caxbonitrile, 

30 p)moli^e-2-^bp,mtrile, . ....... ... . .... . s . . . . '.tj.. 

(2S)-l-{(2^4^ 

carbonitrile, , , . , ; ; , , . ... . . v - . 

(2?),- 1-({2- ^-(^C^o^heny^ 
- pyrroHd^e-2=car^ « ... 

35 (2S)-l-{[2j(4,5,6,7-Tetrahy^ 

2-carbonitrile, . ............ , 

(2% 1-{ [ i, l-dime ; thyi-2-(6-ethp^carbonyiT4,5 ,6,7-tetrahydro-thia2olo[5,4-c]pyridine-2- 
ylamino)-ethyiamino]-acetyl}-pyrroUdine-2-carbonitri]e, methanesulfonic acid salt, 
(2S)-l-{[l,l-dimethyl-2-(6-acetyl-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyri 



WO 03/037327 PCT/EP02/11711 
' ' ' :: '* ^ -23- !? " it " Tr " " ; 

ethylamino] T aretyl}-pyrr^^ r ;;k , 

(2S)-l-{^ 

carbpnitrile, r ?<; .... ;; . . . . v « , : ,\ ... •. 

{2S)-^\[2'(Benz 

5 . (?S);l-{ [2r(Bemopap^ . 
(2S)-l-{ [2-(^ -acetyi}-pyrrolidine-2- 
carbpnitrile, , . % . ^ ,, v . • s ..,_ 4 . .... 

: ^)j;l-{t|,l-D 

pynx)Hchne-2T<^bq^ <MJT5 ... ,* lif , ( , ; .,j 0i .. w ! >«,uw>i-'j..vih\- 

10 .C&^l^ll^ 

-pyrroHdine-2-c^bojnitrile, methanwulfoniCiaddv.salt,^ : .. v r.v a:? uiuo i -im&Kww uo ; - 
(23)t1|^[1^ 

(2$).^ 

15 pyn;phdine-2-carbpintrile, melh^esiilfonic add ? salt, : ; M 

(2S)t1t{[ 1 ,1 -Dimethyl-2r (3-pyridin-2-yi- [1,2,4] oxadiazol-5-ylamino)-ethyiamino] - 
acetyl}-pyrrohdine-2-carbonitrile, methanesulfonic acid salt, 
(2S) - 1 - { [ l,l-Dimethyl-2- (3-pyridin-4-yl- [1,2,4] oxadiazol-5-yiamino) -ethyiamino] - 
acetyl}-pyrroH<^e^ , 

20 (2S)-1-({1,1^ . v: 

ethjdaminp} -acetyl) -pyrrolidine-2-carbonitrile, methanesulfonic acid salt, 
(2S)-H{2-[3,(^ 

ethyJa^np}-ac^)-pyrroUdine-2-carbonitrfl methanesulfonic acid salt, 
(2S)-l-({2-[3-(3,5-Di^^ 
25 e^ylainino}-apelyi)-pyrrpUdine-2-carbom methanesulfonic acid salt, 
(2S)-l-{[3-(2-PhenyMH-imi^ 
(2S)-l-{[(5-Methyl-2-phenyl-lH-i^ 
carbonitrile, 

(2S)- 1 - { [2- (5-Methyi-2 -phenyl- lH-imidazol-4-yi)-ethylamino] -acetjd}-pyrrolidiner2- 
30 carbonitrile, 

(2S)-l-{[2-(5-Melliyl-2-pyridm^ 

2-carbonitrile, ; ^ 
. (2S)-l-{[2-(5-Methyi-2-py^^ 

2-carbonitrile, — - - r . 

35 (2S)-l-{[2-(5-Methyl-2-pyridin-2-yl-lH-imid 

2-carbonitrile, 

(2S)-l-{[2-(2-Phenyl-lH-imidazol-4-yl)^ 

(2S)-l-({2-[2-(3-Huoro-4-meth^ph^ 

eth)dan^o}-acetyi)-pyn:oUdine-2-carbonitrile, 
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(2S)-l-({U-Dimethyl-2-[5^ 
ethyiamino}-acetyi)-p)rroUdine-2-carbonitrile > 
(2S)-l-{[lJ-Dimethyi-2-(5-me^ 
pyrrolidine-2-carbonitrile, 
5 (2S)-1-({U-Dimeth^ 

acet)i)-pyrrolidine-2-carbonitrile, 
(2S)-l-({2-[2-(3,5-Bis-trmuoromethyI.phenyl)-5-meth^^ 
dimethyi-ethyiaminoj-acetyty^ 
(2S)-l-({2-[2-(3,5-DicUoro-p^^ 
10 ethylamino}-ac^tyi)-p)OTolidine-2-c^bonitrile > 
(2S)-M[lJ-Dimethyl-2-(2-phe^^ 
carbonitrile, 

(2S)-H[lJ-Dimethyl-2-(l-me^^ 

pyrrolidirie-2-carbonitrile, 
15 (2S)-l-{[2-(i,5-Dimet^ 

p^oUdine-2-carbonitrile, 

(2S)-I-({2-[2-(3-Fluoro-pte^^ 

acet)d)-pyh , olidine-2-carbonitrile, 

(2S)-l-({2-[2-(3-Metho^ 
20 ethylamino } -acetyl) -pyrroUdine-2-carbonitrile, 

(2S)-l-({2-[2-(3-Ethoxy-phe^ 

acetyl)-pyrrolidine-2-carbonitrile, 

(2S)-l-({2-[2-(3,5~ i Difluoro-phenyi)-5-methyl-lH-i^ 

ethylamino}-acet)i)-pyrroUdine-2-carbonitrile, 
25 (2$)^ 

ethyiaimno>acetyl)-pyre^ 
(2S)-1-({TJ^ 

(2S)-l-f[U^ 
30 ^ce^}-j>y^^ 
(2S)'-1^ 

ace^} r pyrroUdine-2-<^b9nitrile, 
(2Sj ; lrU^ 

_ . ac^Jrpyixcdidiae- . ' 

35 (?S) T l-({14lDim^ 
ethyiamino}-acetyl)-py^ 
(2S)-1-{[1,1-Dimetl^^ 
pyrrolidine-2-caxbonitrile, 
(2S)-l-({2-[2-(4-CMoro-phenyl)-5-m 
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a(^tyl)-pyrroHdine-2-cajbonitrile, , ,,, - v. 

(2S)-l-{[ia-pimethyl-2T( 

pyrrolidine-2-carbonitrile, . / . , r * 1 * 

(2S)-1t({M?--^ 

5 ethylanuno}-a^^^ . ^ ....... • j i 

. (2S)-l-X{l,lTpimethyl-2 : [2-( 

ethyian^o} T ac^ ; , i: - u -.•/. 

and phannaceutically acceptable salts thereof 

Especially preferred "compounds of general formula (I) are those selected from the 
10 group consisting or 

(2S)-H{2-^(5-Me^^ 

pyiroudine-2-carbonitnle, - _ 

(2S)-I-{[(lS)-2-(5- L <^ 
pyirolidine-2-carijbnitrile, 
15 (2S)-l-{ [2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethylamm - acetyl} -pyrrolidine-2 - 
carbonitrfle, 

(2S)-l-[((2R/S)-6-Methoxy-l^ 
pyrrolidine-2-carbonitrile, 

(2S)-l-({2- [2-(4-Huoro-phen)d)-5-methyi-oxazol-4-yl] -ethylamino}-iacetyl)-pyrrolidine- 
20 2-cairbonitrile, 

(2S)-l-({2-[5-(4-M<^oy^^ 
pyrroIidine-2-carbonitrile, and 
(2S)-l-({2-[4-(4-Cyano-phenyi)-t^^ 
carbonitrfle, 

25 and phannaceutically acceptable salts thereof. 

Other especially preferred compounds of general formula (I) are those selected from 
the group consisting of 

(2S)- 1-({2- [5-(3-Methoxy-phehyl)-pyridin-2-ylanaino] -ethylamino}-acet)d)-pyrrolidine- 
2-carbonitrile, 
30 (2S)-H[(lS)-2-(5-Methoxy-2-methyl^ 
pyrrohdine-2Tcarbonitrile, 

(2S)- 1 -({2- [ 5- (4-Cyano-phenyl)-pyridin-2-ylamino] -el!iylamino}-acetyl)--pyrrolidine-2-- 
carbonitfile; **'-' 
(2S)-l-({2-[5-Phenyl-pyridm-2-ylam 
35 (2S)-l-({2-[4-(3-PhenyMsoxazol-5-yl)-tM^^ 
pyrrolidine- 2 - carbonitrile, 
(2S)-l-{[(lS)-l-Methyl-2-(2-methyl-indol^^^ 
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carbonitrile, 

(2S)-l-({2-[5-(4-Metho^ 
2-carbonitrile, , 

(2S)-l-({2-[2-(4-Ben2yloxy-phenyi)-5-^^ 
5 pyrrolidine-2-carbonitrile, 
(2S)-l-{[(lS)-2-(23-Di^^ 

carbonitrile, 4 
(2S)-l-({2.[5-(2-Methoxjr-phenyij 
2-ciarbonitrile, and 
10 (2S)-H[(iS)-2-(5-cy^ 
carbonitrile, 

pharmaceutically acceptable salts thereof. 

Other especially preferred compounds of general formula (I) are those selected from 
the group consisting bf 
15 (2S)-l-{[i,l-Dime%I-2<5-meth^ 
pyrrolidine-2-carbonitrile, 
(2S)-l-{[U-Dimethyl-3-(5-methyl-3-pyri^ 
pyrrolidine-2-carbonitrile, 

(2S)-l-{[lJ-Dimethyl-3-(5-methyl-3-pyrazm-2-yl-pyrazol-l-yl)-propylammo]-ace^ 
20 pyrrolidine-2-carbonitrile, 

(2S)- 1-{ [ l,l-Dimethyl-3-(3-pyridin-3-yl-pyrazol- l-yl)-propylamino] -acetyl}-pyrrolidine- 
2-carbonitrile, 

(2S)-l-{[l,i-pime%i-3-(5-methyl-3-pyri , 

pyrrolidine-2-carbonitrile, 
('2S).-l-{[l?l-dimethyl-2-^ 
30 ethylamino]-acetyl}-pyiTOUd^e-2-carbbiufrile, "••'»'•-'•■ 
(2S)-l-{[2K'Benzqthiazpl-2-ylan^ 
carbonitrile, 

pyiTohdine^^carbbnitiBe, ! J " 
35 (2S)-l-{[l;l^Dimethyl^^(3-pyrid^ 
acetyl}-pyrroiiQme-2-carbonitrile^ 
(2S)-l-{[U : -Dune&yl-2^ 
acetyl}-pyrrolidine-2-carbonitrile, 
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(2S)-l-{[lU-Oimethyi-2-(3-p^^ 

*acet)d}-pyrco]i^ . t . , 

''(2SH-({U-Dme^ 

ethylamiho}-ace^ /t 
5 and pliarmaceuticaUy acceptable salts thereof. 

. : f 7 ' - " y ' ■ 

Compounds of formula (I) : can can 
;.exist in the form of optically pure eiiantiomers or as racemates. The invention embraces all 
ofthese forms.- ;; f v^w. -i ■ : ; - ^ ■> ^u< r ^y^io^v 

, It will be appreciated, that die comppunds of : geqeral.f6rmula-(I) in liiis}mvention 
10 may be deriyatised at functional groups to provide derivatives which are capable of 
conversion ba^toAe parent^ j-kvbto&k}^ 

The pr esent invention also relates to a process for the manufacture of compounds of 
formula (I) as defined above, which process comprises reacting a compound of formula 
(II) 
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■ ■ - • g (ii) 

with a compound R 2 -NH2> Wherein R 1 , R 2 and X are as defined above and Y is a leaving 
group, to yield said compound of formula (I), and optionally converting the compound of 
formula (I) to a pharmaceutical acceptable salt Preferred is a process as described above, 
in which Y is halogen, mesyhte or tosyiate, more preferably chlorine or bromine. 

20 • In general, a compound of formula (II) is treated with one to five equivalents of a 
compound R 2 -NH2, in the optional presence of an additional base such as a tertiary amine, 
a carbonate or a hydroxide at a temperature ranging from -78° to 70° in an inert solvent 
such as THF or DMF for 0.1 to 7 days and the resulting compound of formula (I) is 
isolated by standard isolation procedures. Optionally, the resulting compound of formula 

25 (I) can be converted to a salt (acid addition salt) using methods known to the person 
skilled in the art. 



The invention further relates to compounds of formula (I) as defined above, when 
manufactured according to a process as defined above. 
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As described above, the compounds of formula (I) of the present invention can be 
used as medicaments for the treatment and/or prophylaxis of diseases which are associated 
with DPP IV such as diabetes, particularly non-insulin dependent diabetes mellitus, 
impaired glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn* pbesity, and/or 
5 metabolic syndrome, preferably non-insulin dependent diabetes mellitus and/or impaired 
glucose tolerance. Furthermore, the compounds of tie present invention can be used as 
cliuretic agents; or for the treatment and/or prophylaxis of hypertension. 

The invention therefore also relates to pharmaceutical compositions comprising a 
compound as defined above and a pHarmaceutically acceptable carrier and/or adjuvant 

10 . Further, the invention relates to compounds as defined abbve for xise as therapeutic 
active. substances, particularly as therapeutic active substances for the treatment arid/6^ 
prophylaxis of diseases which are associated with DPP IV such as diabetes, particularly 
non -insulin dependent diabetes mellitus, impaired glucose tolerance, bowl disease, colitis 
ulcerosa, morbus Crohn; -obesity, arid/or metabolic syndrome, preferably foriise as 

15 therapeutic active substances for the treatment and/or prophylaxis of non-insulin 
depehdait' diabetes mellitus and/or impaired glucose tolerance. The invention relates 
furthermore to compounds as defined above for use as diuretic agents or for use as 
therapeutic active substances for the treatment and/or prophylaxis of hypertension. 
* - - , 

In another embodiment, the invention relates to a method for the treatment and/or 
20 prophylaxis of diseases which are associated with DPP IV such as diabetes, particularly 
rion-iiisulin dependent diabetes melEtus, impaired glucose tolerance, bowl disease, colitis . 
ulcerosa^ morbus crohn, obesity, and/or metabolic syndrome, preferably for the treatment 

impaired glucose 

25 metho ( dfQr)the»treato 
and/orprophyiaris as defined . aboye, wherein,the disease is hypertension or^wherein a . ^, 
diuretic agent has a beneficial effect. 

^ ? f T£e invention falter relates to. the use of.compqunds as defined above for the 
trcatoent and/or prop^^^^di^eas^ winch *re associated with DPRIV such as, ; , 
30 diabetes, particularly non-insulia dependent <fcabetes mellitus, impaired glucose tolerance, 
___ bowl .disease, colitis ulcerosa, morbiis crohn, pb^ity,^and/pr metabolic, syndrome, 
preferably for the treatment ^d/or.proph)4axis.of non-insulin dependent ^diabetes 
mellitus and/or impaired glucose tolerance. . The invention relates furthermore to the use as 
defined above, whereun the disease is hypertension or to the use as diureticagent- • 

35 In addition, the invention relates to the use of compounds as defined above for the 
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preparation of medicaments for the treatment and/or prophylaxis of diseases which are 

# , ' « • t" * • ' * * ' • c * * ■ - *■ • • 

associated with DPP IV such as diabetes, particularly npn-i^i^ : dep jmdmt dkbc^- 

mellitus, impaired glucose tplerance, bowl disease, colitis ulcerosa, mprbus crphn, obesity, 

and/or metabolic syndrom?, preferably for the treatment and/or prophylaxis of non- 

5 insulin dependent diabetes mellitus anchor impaired g^ucose^tplerance. Such medicaments 

comprise a compound as defuied above. The indention rdate, as 

defined above, wherein the disease i$ hypertension or the use for, the preparation v of ■ 

diuretic agents. 

10 a Preferred^ 
im^e4,glu^ 

The compounds of formtda (I)' can be manufactured by the methods given belo w, by 
the methods given in 'the exaiiiples or by analogous methods, appropriate reaction 
15 conditions for the individual reaction steps are known to the person skilled in the art. 
Starting materials are either commercially available or can be prepared by methods 
analogous to the methods, given below or in the examples or by methods known in the art. 

The following tests were earned out in order to determine the activity of the 
compounds of formula! 

Activity of DPP-IV inhibitors are tested with natural human DPP-IV derived from a 
human plasma pool or with recombinat human DPP-IV. Human citrate plasma from 
different donors is pooled, filterted through a 0.2 micron membrane under sterile 
conditions and aliquots o£l ml are shock frozen and stored at -120°C until used. In the 
colorimetric DPP-IV assay 5 to 10 (d human plasma and in the fluoroinetric assay 1.0 pil 
of human plasma in a total assay volume of 100 pi is used as an enzyme source. The cDNA 
of the human DPP-IV sequence of amino acid 31 - to 766, restricted for the N-terminus 
and the transmembrane domain, is cloned into pichia pastoris. Human DPP-IV is 
expressed and purified from the cultur medium using conventional column 
chromatography including size exclusion and anion and cation chromatography. The 
purity of the final enzyme preparation of Coomassie blue SDS-PAGE is > 95 %. In the 
colorimetric DPP-IV assay 20 ngjrec : h DPP-IV and in the fluorometric assay 2 ng rec-h 
DPP-IV in a total assay volume of 100 is used as an enzyme source. 

In the fluorogenic assay Ala-Pro-7-amido-4-trifluoromethylcoumarin (Calbiochem No 
125510) is used as a substrate. A 20 mM stock solution in 10 % DMF/H 2 0 is stored at - 
20°C until use. In IC50 determinations a final substrate concentration of 50 \xM is used. In 
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assays to determine kinetic parameters as Km, Vmax, Ki, the substrate concentration is 
varied between 10 fiM and 500 jliM. 

In the colorimetric assay H-Ala-Pro-pNA.HCl (Bachem L- 11 15) is used as a substrate. A 
10 mM stock solution in 10% MeOH/H 2 0 is stored at -20oC until use. In IC50 
determinations a final substrate concentration of 200 \jM is used. In assaysto determine 
kinetic parameters as Km, Vmax, Ki, the substrate concentration is varied between 100 fiM 
and 2000 yM. Fluorescence is detected in a Perkin Elmer Luminescence Spectrometer LS 
SOB at an excitation wavelength of 400 nm and an emission wavelength of 505 nm 
continuously ^very lS.secpnds for 10 to 30 minutes. Initial rate constants are calculated by 
best fit f linear regression. The absorption of pNA liberated from the colorimetric substrate 
is defected in a PacWd SpectraCpvuit at 405 nM continuosly every 2 minutes for 30 to 120 
minutes. Initial rate constants are calculated by best fit linear regression. ... 

DPP-IV activity assays are performed in 96 well plates'at 37°C in a total 'assay volume of 
100 pi. The assay buffer consists of 50 mM Tris/HQ pH 7.8 containing 0.1 mg/irifBSA 
and 100 mMNaCL Test compounds^ solved in 100 { % DMSQ/diluted to tKe desired 
concentration in lOP/o .DMS0/H 2 0: The final-DMSO concentration in the assay is 1 % " 
(v/v):_At this concentration enzyme inactivation by DMSOds < 5%. Compounds are with 
(10 minutes at 37°C) and without preincubation with the enzyme. Enzyme reactions are 
started with substrate application follwed by immediate mixing. 

20 IC50 determinations of test compounds are calculated by non-linear best fit regression of 
the DPP-IV inhibition of at ledst 5 different compound concentrations. Kinetic parameters 

°ffe^^ f£$J^ and at 

least 5 different test compound concentrations. 

Th^fefred conipotrndiBf tfe^^M ir^Sri ; M^tIC50 Wi&df 1 *M to 10 jiM, 
25> morelplreferrably-d^ . • i: 
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The compounds of formula I and/or their pharmaceutical^ acceptable salts can be 
used as medicaments, e.g. in the form of pharmaceutical preparations for enteral, 
parenteral or topical administration. They can be administered, for example, perorally, e.g. 
, in the form of tablets, coated tablets, drag£es, hard and soft gelatine capsules, solutions, 
5 emulsions or suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in 
the form of injection solutions or infusion solutions, or topically, e.g. in the form of 
ointments, creams or oi& Oral administration is preferred 

t The production.of the pharmaceutical preparations can be effected in a manner 
which will be familiar to any person skilled in the art by bringing the described 
10 compounds of formula ^and/or tEek phaim^ salts, optionally in 

xc^ihation wttt^ to ^ ^ 

administration form together with suitable, non-toxic, inert, therapeutically compatible 
solid or liquid carrier r^aterials and> if desired, us^jal p^sur^ceuidcal adjuvants., . . , * , 

Suitable carrier materials are not only inorganic carrier materials, but also organic 
15 carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic 
acid or its salts can be used as carrier materials for tablets, coated tablets, drag£es and hard 
gelatine capsules. Suitable.carrier materials for soft gelatine capsules are, for example, 
vegetable oils, waxes, fats and semi-solid and liquid polyols (depending bri the;nature of 
the active ingredient no carriers might, how;ever, f be required in the case of soft gelatine 
20 capsules) . Suitable carrier materials for the production of solutions and syrups arfe, for 
example, water, polyols; sucrose, invert sugar and the like. Suitable carrier materials for 
injection solutions are, for example, water, alcohols, polyols, glycerol and vegetable oils. 
Suitable carrier materials for suppositories are, for example, natural or hardened oils, 
waxes, fats and semi-liquid or liquid polyols. Suitable carrier materials for topical 
25 preparations are glycerides, semisynthetic and synthetic glycerides, hydrogenated oils, 
liquid waxes, liquid paraffins, liquid fetty alcohols,. sterols, polyethylene glycols.and , 
cellulose derivatives. . t , 

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency- 
improving agents, flavour-improving agents, salts for varying the osmotic pressure, buffer 
30 substances, solubilizers, colorants and masking agents and antioxidants come into 
- consideration as pharmaceutical adjuvants. • — - - - - - - - — 

The dosage of the compounds of formula I can vary within wide limits depending on 
the disease to be controlled, the age and the individual condition of the patient and the 
mode of administration, and will, of course, be fitted to the individual requirements in 
35 each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially 
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about 1 to 100 mg, comes into consideration. Depending on severity of the disease and the 
precise pharmacokinetic profile the compound could be administered with one or several 
daily dosage units, e.g. in 1 to 3 dosage units. 

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 
5 1-100 mg, of a compound of formula I. 

The following Examples serve to illustrate the present invention in more detail. They 
are, however, not intended to limit its scope in any manner. 



WO 03/037327 



PCT/EP02/11711 



-33- 
General Methods 




(II) (III) (I) 



X = CH2, R1=CN, Y = Q: HA 
X = CH 2 ,Rl = CN > Y = Br IIB 
X = CH 2 ,R1=H, Y = Bn EC 

The compounds of formula (I) can be manufactured by the methods given below, by the 
5 methods outlined in the examples or by analogous methods. a-Haloamides (II) were made 
from (SJ-prolylamide in analogy to procedures described in WO 98/19998. Starting 
amines of the general formula (III) are commercially available or can be prepared by 
methods found in the literature or according to the methods given below and within the 
example section (e.g. IIIA-IIIT). In general, an a-haloamide II is treated with one to five 

10 equivalents of an amine III, in the optional presence of an additional base such as a tertiary 
amine, a carbonate or a hydroxide, at a temperature ranging from -78° to 70° in an inert 
solvent such as THF or DMF for 0.1 to 7 days and the resulting product I is isolated by 
standard isolation procedures. Optionally, an acid addition salt can be made using 
methods known to people skilled in the art. Compounds in which X = S can be made 

15 either by analogous methods or by methods known to the person skilled in the art. 

Compounds of the formula (I) wherein X is C(R 8 ,R 9 ) and R 8 ,R 9 are independently from 
each other lower alkyl can be obtained from suitable protected glutamic acid analogues by 
alkyiation and subsequent cydisation to proline derivatives. These can further be 
elaborated to the a-haloamides II in an analogue fashion as described for (S)-prolylamide. 

20 Compounds of the formula (I) wherein R 2 is -C(R 3 ,R 4 )-CH 2 -NH-R 6 might require the 
synthesis of the corresponding amine precursors HIE, IHF, IIIN, mO and IIIP. 
Preparation of these amine derivatives is described in the general schemes below: 

Scheme 1: 

? 3 R4 IT" e.-g. Suzuki H ?3 - 

. ^IV Br ^ N ^NH type /N^N^X™ 

XIII XIV IDE 



X = CH orN 



) 
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Amine derivatives IIIE can be prepared by the reaction of a dibromo-pyridine or 
pyrimidine derivative XIII with the appropriate 1,2-diaminoethane to form XTV. 
Subsequently, HIE can be obtained by reaction of XIV with an appropriate phenyl or 
heteroaryl derivative in a Suzuki type reaction. 

5 Scheme 2: 



o 



Amine derivatives IIIF can be prepared by the reaction of an optionally protected (2- 
amino-ethyi) -thiourea XV with an oc-halo-carbqnyi compound to form the corresponding 
Nl-thiazol-2-yl-ethane-l > 2-diamine XVI. Finally, deprotection leads to IIIF. The starting 
10 thiourea XV is known [R 3 = R4 = H: CAS 33 1779-96-5] or can be derived in analogy from 
the corresponding diamine and benzoyl isothiocyanate. 



Scheme 3: 



' " A u * R4 



XXXI HIN X:S,O.NR 

Amine derivatives HIN can be obtained if a chloro-tenzthiazole, -benzoxazole, or - 
15 imd^ole XXXI isTtreated with the appropriate l^-diaminoethane. 

Scheme 4: ....... 

R R 
XXXII mo 

Amine derivatives IIIG can be obtained if 2-chloro-[13,4]oxadiazoles XXXII are treated 
with the appropriate 1,2-diaminoethanes. Starting [l,3,4]oxadiazOles are known or could 
20 be prepared in analogy to literature procedures (e.g. Singh, H. etaL IncL J. Chem., 1983, 
22, 1177-li78 and Golfier, M. /. Heterocycl Chem., 1973, 10, 989). 
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Scheme 5: 



VOH N-O *" N-0 



N 



xxxiii xxxiv xxxv ,,lp 



Amine derivatives IHP.tan be obtained from nitril^derivatives XXXIII by conversion to 
5 die corresponding hydroxy-amidines XXXIV and subsequent cyclisation in the presence of 
tridhloracetic anhydride and trichloracetic acid to the [1,2,4] oxadiazoles XXXV which are 
^txeatedydlii the appropriate! ^ 

Compounds of the~formula (I) Wherein R 2 is -C(R 3 ,R 4 )-(GH 2 ) n - R • might require the 
synthesis of the corresponding amine precursors IIIA, IIIC, HID, IIIG, IIIHJIIK, IIDL, 
10 IIIM, IIIQVlIIR, IIIS and HIT. Preparation of these amine derivatives is described in the 
general schemes below. 

Scheme 6: 

H R^JT M-R" 

v, V IV .. . VI NHBOC IMA NH, : 

:\f- r— f 1 indole .;' : 

Red. 

• «? : — »- indoline .. . ' ; ■ 

Amine derivatives IIIA can be obtained by reaction of indole derivatives V with a 
15 sulfimidate IV yielding intermediates VI that can subsequently be deprotected. 

Intermediates VI can optionally be reduced prior to the deprotection step. Sulfimidates 
represented by the general formula IV can be made from the suitably substituted oc-amino 
acid. This starting material is reduced by methods known in the literature to give the 
corresponding 2-amino-alcohoL The intermediate thus obtained is then converted to the 
20 N-BOC protected derivative by standard methods. Further treatment with 

SOCli/imidazole and subsequent oxidation with NaI04/Ru0 2 affords the desired 
siilfimirifltft IV. 

Scheme 7: 



l 
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BuLi 
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1)acid RH 
2) 



NHBOC 




NH 2 



IV 



HIC 



Amine derivatives HIC can be obtained from substituted aromatic bromides or iodides DC 
that are lithiated and further treated with a sulfimidate IV to yield the BOC protected 
intermediates X. These are then deprotected using methods known in the literature ' k 
5 (Greene, T. W. et al Protective Groups in Organic Synthesis; John Wiley &Sons, Inc.: New 
York, Chichester, Brisbane, Toronto, Singapore, 1991). 

Scheme 8: 




QMsCI 



ii) NaN 3 




reduction 




XII 



HID 



Amine derivatives HID can be obtained by conversion of ethanol derivatives XI to the 
10 azide derivatives XII and subsequent reduction. The starting ethanol derivatives are known 
or were prepared from amides or thioamides in analogy to the procedures described in the 
literature (WO 00/08002 or Collins, J. L. etal /. MecL Chem. 1998, 41, 5037-5054). 



15 



Scheme 9: 



6 . 0 



R4 




C0 2 R 
LDA" 



— ■ — >- r*-*AJ^ 



x ii) LiOH 




rearrangement 



iv) 

deprotection 



R* 




XVII Y = OorS 

X* I.- Br;CI. . 



XVIII 



v R 
N 



1IIG 



Amine derivatives IIIG can be obtained starting from the appropriate substituted 
halbmetliyl oxazole or thiazole derivatives XVII.' Ester aikylation and subsequent 
saponification yielded the acid intermediates XVIII. These are subjected to a Curtius 
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rearrangement A fin^I depfotection step resultes in thie formation of the amines IIIG. The 
starting materials XVU are known or were prepared in analogy to the procedures described 
in the literature (WO 01/19805 Al, US 545531, Cherru Pharm. Bull. 1971, 19, 2050-2057 
and/. Medi Chem. 1972, J5, 419-420). 



5 Scheme 10: 



R4 NaBH 4 » MeOH 



O BOC 
XXI 



Pathway A: 

"'X * rK- 

• * "' ; " - . s ■ \ 

Pathway B: 

R - substituted aryl, hetroaryl 



, R3 R4 ^ 



HO "NHBOC 
XX 



NaH, THF 
dibenzo-1 8-crown-6 



XXIII 



KO asrf Bu,THF 



XXIV 



SOQj, imidazole"* 



H 2 0, CHjOj 




R3- 
R4 XIX 




XXII 

R tt »R , .Me 
(and/or tautomer) 




XXII 



R3-7V/ 
R4 

XIX 



KO fot Bu, DMF 




R3 + 
R4 



acid 



| R"=BOC: 

1 ^ R*=H: 



NHR" 

XXV-A 
HCH-A 



R4 
NHR" 



acid 



R"=BOC: XXV-B 
R"= H: IIIH-B 



Amine derivatives IIIH-A and IIIH-B can be obtained by reaction of pyrazole derivaties 
XXII with sidfimidate reagents XIX and subsequent deprotection of the intermediates 

10 XXV-A and XXV-B: For the synthesis of the hitherto unknown 6-membered sulfimidate 
reagents XIX a BOC protected 3-aminopropan-l-ol XX (e.g. made by reduction from 
azetidinone XXI) is cyclized with SOCI2 in the presence of imidazole. These intermediates 
are usually not isolated but subsequendy oxidized to the BOC protected sulfonic acid 
derivatives XDC As the 5 membered sulfimidates IV, these compounds are versatile 

15 alkylating agents that react readily with a variety of nitrogen and carbon based 

nudeophiles. Pyrazole derivatives XXII used are commercially available or can be accessed 
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via pathways A or B known in the literature involving 1,3-diketones XXIII and XXIV as 
synthetic intermediates (e.g. Ali et oi, Pak J. ScL Ini Res. 1993, 36 (12), 502). 



Scheme 11: 



JL .NH 



9wP 



R3 
R4 



XXVI . XIX 

R! substituted aryi, heteroaryj 



KO"Bu, DMF 



R4 + 
NHR" 



minor regioisomer 
XXVII-B 



acid 



R4 
NHR" 



major regioisomer 



R B =Boexxvn-A 

R"=H: HK-A 



Amine derivatives IIIK-A (and IIIK-B) can be obtained by reaction of [l,2,4]triazole 
derivatives XXVI with sulfimidate reagents XIX and subsequent deprotection of the 
intermediates XXVII-A (and XXVII-B). [l,2,4]Triazoles XXVI used, are commercially 
available, known in the literature or were prepared in analogy to literature procedures (e.g. 
10 Francis et ol y Tetrahedron Lett. 1987, 28 (43), 5133). 

Scheme 12: 



F 



NHR" 



i 



•R4 
NHR" 

major regioisomer 
" R°=BOC: XXDC-A 

^ R n = it - mL-A 



XXVIII XIX minor regioisomer 

■oar :?'rt^r^F ? : ' f - ?f V ; ^; t ;:A.. :,j ^n iir ^ : - v ■." :.: • ! - j ■ 

Amine derivatives IIIL-A (and DIL-B) can be obtained by reaction of imidazole derivatives 
15 XXVII with sulfimidate reagents XIX and subsequent deprotection of the intermediates 
XXIX- A (and XXIX-B). Imidazoles XXVI used, are commercially available, known in the 
literature or were prepared in analogy to literature procedures (e.g. Heterocycles 1994, 39 . / 



Scheme 13: 
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xj >LA3£ KCV-BU.DMF . jf^L 

, R A^-NH + ° R Jp ) *~ minor regicsomer + r^Y r J^- nhr „ 

major regioisomer 

X=C;Yr=N: XXII IV 

X=N;Y=N:XXVI acid I 7 R"= BOC: XXX-A 



X^=N;Y=C: XXVII <: ' : " i''- r - " ' " — ^. -R"=H:.- ; HIM-A 

R = substftuted aiyl/Heterbaryl ' 1 . .. i ^ - 

Amine derivatives IIIM-A (and IIIM-B) can be obtained by reaction of pyrazol derivatives 
XXII, [ 1,2,4] triazole derivatives XXVI and imidazole derivaties XXVII with sulfimidate 
5 reagrateW; and subsequent deprotection of the intermediates XXX-A-{and*XXK-B) JAr v 
Starting pyrazols XXII, [l>2,4]triazoles XXVI and imiMzbl's XXVIII are commercially 
available, are known or are prepared as described in the previous examples. 

Scheme 14: 

NH 0 i) cyclization 



R- 



NHa ii) deprotection h 




NH 2 



IIIQ 



XXXVI XXXVII 

L a leaving group . { . - ; . 

PG = Protecting group ■ •.•*.-• 

10 Amine derivatives IIIQ can be obtained by cyclization of amidine derivatives XXXVI with 
N-protected 4-oxo-pentylamine derivatives XXXVI activated at the primary 5-position. 
Ainidines XXXVI are known in the literature or can be readily prepared from the 
corresponding nitrile derivatives employing standard methodologies as e. g. the Pinner 
reaction. N-protected 4-oxo-pentylamines XXXVII are known in the literature (Schunack, 

15 W. et dL Z. Naturforschung 1987, 42B, 238-242). 

Scheme 15: 
N 



Ar- 




Cl i) azide formation /^NH. 



Ai 




^R ^ ^p. 

H ii) reduction h 

XXXVIII MIR 



•2 



■ ) ■ . ') 
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Amirie derivatives' IIIR can be obtained from imidazoles XXXVIII via azide formation and 
reduction. Imidazoles XXXVIII are commercially available or can be prepared in analogy 
to literature procedures (WO 96/10018). 



5 Scheme 16: 



NH 



XXXVI 




i) cyciization 



NPG 




L = leaving group 
PG = Protecting group 

Amine derivative HIS can be obtained by cyciization of amidine derivatives XXXVI with 
N-protected 4-oxo-pentylamine derivatives XXXK activated at the 3-position. Amidines 
XXXVT areJmo\vn in the literature or can be readily prepared frdm the corresponding 
10 nitrile derivatives "employing standard methodologies as ei g. the dinner reaction. N- 
protected 4-oxo-pentyiamines XXXEX are known in the literature (Schunack, W. et oJ. Z. 
Naturforschung 1987, 42B, 238-24). 



Scheme 17: 



2,3-butadfone 



i) chlorination 

. V 

NO. 

r tvv;, 1 1 ,3rdihydtoxy, , a N :J , \ ^ - • ■ 

acetone ' OH [iiQ N-alkylation] 



■ »?« * - or * ' N^" 



R &SfS : 




NO, 



. XXXVI 



XL 

::c« u ■/ J" •.■ r; 



reduction " 



XLI 




hit 
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Amine derivatives IIIT can be obtained from imidazoles XL by chlorination, reaction with 
aliphatic nitro compounds under basic conditions (as for example described in Eur. J. 
MecLChem. 1995, 30, 219-225) and subsequent reduction of the nitro intermediates XLL 
Prior to the final reduction to the amine derivatives HIT an N-alkylation kep isoptionally. 
5 Imidazoles XL are known or could be prepared from amidines XXXVI by reaction with 
2,3-butadione or 1,3-dihydroxyacetone as described the literature (WO 96/10018 or in 
DE2528640). o 

Compounds of the -formula (I) wherein R r is '^(R 3 ^ 4 )-^2^R 7 might retake the^ • • ^ 
synthesis' of the corresponding amine precursors MB; Preparation of theseanime- Y \ « 
10 derivatives is described in the general scheme belo;w. V" iU 

tf-/ a* 

Scheme 18: 




VII IV VIII IHB 



Amine derivatives MB can be obtained by reaction of phenol derivatives VII with a 
sulfimidate IV yielding intermediates VIII that can subsequently be deprotected. 

i ■ :M| . ... . ... ' V , ' ■" ■ • .» " ' ' ' ^ ■ 

Examples 

Abbreviations: 

BuLi = butyl lithium, BOC = tert-butyloxycarbonyl, THF = tetxahydrofuran, DIPEA = 
diisopropylethylamine (Huenig's base), LAH = Uthium duminium hydride, TFA = 
20 trifluoroaeetic acid, RT = room temperature, MS = mass spectrometry, NMR = nuclear 
magnetic resonance spectroscopy, ISP = ion spray (positive ion) corresponds to ESI 
(electrospray, positive ion), TLC = thin layer chromatography, MsCl = methanesulphonyl 
chloride, Red. = reduction, TMS = tetramethylsilane, EI = electron ionization. 

General Remarks: 

25 *H-NMR spectra were measured at 250 or 300 MHz in the solvent indicated in the 
example section. Chemical shifts are given in ppm relative to TMS. The remark 
(+Rotamer) indicates the presence of a second less intensive signal set in the spectrum that 
can be attributed to the rotamer. Mass spectra were taken with the ionization method 
indicated in the example section. 
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Examplel) 
carbonitrile 

Racemic l-aimno-l^^^tetrahydronaphtalene (330mg) was dissolved in dry THF (6 
5 mL) voider argon. A solution of IIA (130 mg) dissolved in 6 mL THF was addedjdrppwise 
over a period of 5 hours at RT and the mixture was allowed to stir for another 20 hours. 
The resulting suspension was diluted with ethyl acetate and washed with saturated 
NaHG03 solution and brine. The organic layer was separated, dried over Na^SO^; filtered 
and evaporated The residue was purified by flash chromatography 
10 (CH 2 ei2/MeOH/NH40H 95:5:0^5) and the appropriate fractions were combined and 
evaporated to give the desired product as a ihixture of two diastereomers (166 mg) as an 
oil. 

MS (ISP): 284.2 (MH+). ' \ 

^H-NMR (CDCI3): 1.53 (broad s, IH), 1.73 (m, 1H), 1.83 (m, 2H), 1.95-2.35 (m, 4H), 2.71 
15 r (m, 1H), 2.82 (m, lH)m 3.42 m, 1H), 3.46 (s, 3H), 3.59 (m, 1H), 3.81 (m, 1H), 4.79 (m, 
1H), 7.10 ^,1^,7.16.^,2^,7.44 ^,1^). _ 

Example 2) 

f2SH4(f2]R/S)-6-Methoxy-l^ 
pyn-olidine--2-carbonitrile, hydrochloride salt 

20 Step^Aj: ^-Ai^6-6-^^ * : " { 1 

oxime (1.0 g) prepared from 6-methoxy-2- 
J^lE^l^f £ fe^^^ang> Y.etaLj. Med. Cherru 1989, 32, 478 - 486, was 
suspended in ethanol/water 1:1 and nickel-aluminium alloy (1.58 g) was added in 
portions. Sodium ^hydroxide solution (32%, 5.8 ml) was addw'&^ a period 

25 of 5 minutes with intensiye'stiri^g : - slight wann^gof the mixture was ^ observed. The 
suspension, wa$ vigorously stirred and analyzed by TLC : all starting material had been 
consumed after 60 minutes. The suspension was filtered through dicalite and the filtrate 
-extracted with CH2GI2. The organic layer was washed with brine, dried and evaporated. 
, The;crude product was : purifiedTi^ (3 f I5"£m silica gel column) ■ 

30 with CH 2 a 2 /MeOH/NH40H 95:5:0.5 and CHzaz/MeOH/N^OH 90:5:10.5 as eluents. 
The product was obtained as a dark green oil (660 mg). 

MS(ISP): 178.1 (MH 1 ), 161.3 ([MH-NH 3 ] + ). 
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l H-NMR (CDa 3 ): 1.48 (broads, 2H), 1.58 (m, 1H), 1.99 (m, 1H), 2.54 (dd, 1H), 2.80 (m, 
2H), 2.96 (dd/lH)V3:i7'lm,iH)i 3.77 (s, 3H), 6161 (d, 1H), 6.69 (dd, 1H), 7.00 (d, 1H). 

Step B]: . t (2S)-h[((2R/S)-6-Me&^ 

pyiroUdine-2-aurbpiutrile, hydrochloride salt>.- ^ 4 -vt.;v'. 4 m-.wi 

5 The title compound was obtained in analogy to example 1 from racemic 2-aniino-6- 

•r r,x;i,'>s, : f. .•> mv -* u.a * fc* n\ . - .'.:</■. ;r. ; p^f 

methoxy-lAS^tetrahydronaphthalene (357 mg) andllA (116 mg). Yield: 156 mg. This 
compound was dissolved in THF/ether 1:3 (10 mL) and treated with,2.2 M HQ in ethyl 
acetate (1 ml). The resulting solid was isolated by filtration and dried in vacuo. Yield: 138 
me; mixture of 2 diastereomers. , 4 

10 MStlSP): ^li^t^^ ' j ti«-o*WW™» ara?« fro *) btebsutf 4010 ^a^jmA-S* 

; l H-NMR (tMSffi^tlJ 2 JO (m, 1H), 2.88 (m, 

2H), S-ia^lH), ;p,.34Q^ ? 1H), 3-69 (m, 1H), 3.71 (s, 3H), 4.17 (m 2H), 

4.87 (i, 1H), 6.66 (s 7 lm%6J3 '{^Vfijm'fa 1H), 9.18 (broad s, 211). . . 

Example 3) 

15 f2S)-l-f(f2ft#)-L23.4-Teti^ 

carbonitrile . } , ........ . . A . 

StepA]:' 2-Anun6-l,2,3,4-te6 ' " 4 ? ' 

Racemic 2-amino-l,2 J 3 > 4«-tetrahydronaphtalene was obtained in analogy to example 2, step 
A from p-tetralone oxime (CAS 3349-65-3). 

20 1 H-lbfe ; (Gbd3):l-48 (broad $ 2H), 1.60 (in-'lH), 2i01 (m, lM), 2.56 (ddj 1H), 2.87 (m, 
2fii)Vii6b (di IHj; 3il9 (m; 1H), 7:i0 (nil, 4H): " : L ' 

Step B]: - : (2SH~[((2iVSH,2,3,4-T^^ 

2-carbonitrile • - ; : s 

This compound was obtained in analogy to example 1 from racemic 2-amino- 1,2,3,4- 
25 tetrahydronap } htalene,( 153 mg) and IIB (75. mg). Yield: 83 mg, mixture of 2 diastereomers. 

MS-(I-SP): 284.2 (MH^ . . 



^-NMR (CDCI3): 1.66 (m, 1H), 1.87 (broad s, 1H), 2.00-2.40 (m, 5H), 2.67 (m, 1H), 
2.75-3.05 (m, 5H), 3.46 (m, 1H), 3.52 (s, 2H), 3.62 (m, 1H), 4.78 (m, 1H), 7.10 (m, 4H). 

Example 4) 
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r2S)-l-{frJS )-2-r5-Methoxy-2-metfavl-indol-l-vi)-l-metfavl-ethvlamino1-^ 
pvrrolidine-2-carbonitrile, hydrochloride salt 



h R--rr M- R " ^-r 



IV VI NHBOC niA NHg 

i indole 

t, 



Red) 

indolfne 



Synthesis of this compound requires the preparation of the corresponding amine , 
precursor IIIA according to the general scheme shown above. In the initial step, an indole 
or indoline derivative V is treated with a suitable base such as NaH or potassium 
^utylate in an inert solvent such as THF or DMF or the like and then with a sulfimidate 
IV to give intermediate VI. Sulfimidates represented by the general formula IV can be 
made from the suitably substituted cc-amino acid. This starting material is reduced by 
methods known in the literature to give the corresponding 2-amino-aIcohol. The 
intermediate thus obtained is then converted to the N-BOC protected derivative by 
standard methods. Further treatment with SOa 2 /imidazole and subsequent oxidation 
with NaI04/Ru0 2 affords the desired sulfimidate IV. 

At this stage, reduction of the indole nucleus to the corresponding indoline can be carried 
5 out optionally by reduction with NaCNBH 3 or the like. The BOC protected intermediate 
VI is then deprotected using methods known in the literature (Greene, T.W.etaL 
Protective Groups in Organic Synthesis; John Wiley &Sons, Inc.: New York, Chichester, 
Brisbane, Torontol' Singapore, 1991) such as TEAyCH 2 Cl 2 or HC1 and the amin^IIIA is 
hberated'from its "salt v by base treatment 

Sti^A^f ^ atid tert- 

mr\ w[ . c. . • . y Mi < -y>;zc \ . : 1;> .v.. . * ; : • .v v 11 i ••, * . • 

5.-M#p3^2m^^dole (806 mg) was dissolved in DMF (25 mL),andxooled to 0 °C - 
with an ice bath. Potassium tert-butylate (1M in THF, 6 mL) was added over 15 minutes 
and the resulting mixture was allowed to stir for further 30 minutes. fS)-4-Methyi-2,2- 
dioxo-[l,2,3]oxathiazoUdine-3-carboxylic acid tert-butyl ester IV (1.42 g) was added in 
one portion aadjsturing was contuiued at RT until,TLC analysis showed complete 
consumption of the starting material. The reaction mixture was partitioned between ether 
and saturated NH4CI solution and the organic layer was separated, washed with sat'NH^l 
and brine, dried oyer Na 2 S0 4 , filtered and evaporated in vacuo. The residue was purified 
by flash chromatography (CH 2 C1 2 ). The appropriate fractions were combined and 
evaporated to give the product as an off-white solid (1.42 g). 
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MS (ISP): 341.3 (MNa + ), 319.4 (MH*). ....... . 

*H-NMR (CDQa): 1.08 (d, *H), 1.41 (s, 9H): 2.43 (s, 3H), 3.83 (s, 3H), 3.88 (m, 1H), 4.06 
(m, 1H), 2.22 (broad m, 1H), 4.44 (broad s, 1H), 6.17 (s, 1H), 6.79 (dd, 1H); 6.98 (d, 1H), 
7.26 (m> 1H). (+ tfotamer). 1 ' 

5 Step B]: (S>2-(5-Metho^ 

The product obtained in example : 4, stepA] (796 mg) Avas treated ^A/CH 2 02:1^ (25 
mL) at 0 deg for 4 hours and then at RT for 1 hour with magnetic stirring. The mixture 
was concentrated in vacuo and the residue was taken up in ethyl acetate. The organic layer 
was washed twice with saturated NaHGG3 andSheh witfrbrMej dn'ed (NaiSOi^and^^- - 
10 concentrated. The residue was purified by flash chromatography using 

CHiCyMeOH/NKUOH "95:5:0.5 as an duent. Fractions containing pure product were 
combined and ev^^ 

MS (ISP): 219.3 (MH*), 202.2 ([MH-NHj]*). 

^-NMR (CDC1 3 ): 1.13 (d, 3H), 1.15 (brad s, 2H), 2.43 (s, 3H). 3.35 (m, 1H), 3.84 (s, 3H), 
15 3.87 (dd, 1H), 3.95 (dd, 1H), 6.18 (s, 1H), 6.78 (dd, 1H), 7.00 (d, 1H), 7.18 (d, 1H). 

StepC]: (2S>l-{[(iS;-2-(5 r M^ 

acetyl -pyrroU&ne-.2-carto , 

a-Bromoamide IIB (50 mg) was treated with (S>2-(5-Methoxy-2-methyl-indol-l-yl)-l- 
methyl-ethyiamine (151 mg) according to example 1. The free amine thus obtained (66 
20 mg) was converted to the hydrochloride salt as described in example 2. 

MS (ISP): 377.3 (MNa + ), 355.3 (MIT). 

l H-NMR (DMSO-<fcj: 1.06 (d, 3H), 2.05 (m, 2H), 2.20 (m, 2H), 2.40 (s, 3H), 3.45 (q, 1H), 
3.55 (m, 1H), 3.67 (m, 1H), 3.74 (s, 3H); 4.11 (m, 2H), 4.26 (m, 1H), 4.49 (m, 1H), 4.85 
(m, 1H), 6.19 (s, 1H), 6.75 (d, 1H), 6.97 (s, 1H), 7.36 (d, 1H), 9.35 (broad s, 2H). (+ 
25 Ro tamer). 

Example 5) 

f25 )- 1-TT H 5) -2- ( 5-cvano-Tndol-l -vl) - 1 -m^thvl-ethvlaminol --acetvll -pvrrolidine-2- 
carbonitrile. hydrochloride salt 

Step A]: (5 ) - [2- ( 5-Cyano-indol- 1 -yl) - 1 -methyl-ethyl] - carbamic acid tert-butyl ester 



} 
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This compound was obtained according to example 4, step A] from 5-cyanoindole (500 
mg) and fS>4-methyl-2,2-dioxo-[l > 2,3)oxathiazolidine-3-carboxyiic acid tert-butyi ester 
IV (L0 g). Yield: 1.09 g, yellow solid. 

MS (ISP): 317.4 (MNH4 + ). 

5 X H-NMR (CDC1 3 ): 1.12 (d, 3H), 1.41 (s, 9H), 3.95-4.20 (m, 2H), 4.20-4.40 (m, 2H), 6.59 
(d, 1H), 7.18 (d, 1H), 7.40-7.60 (m, 2H), 7.96 (s, 1H). 

StepB): (S>2K5-Cyano-indol-l^^^ 

The product obtained in step A] (500 mg) was treated with 22M HC1 in ethyl acetate (15 
mL) at RT for 60 minutes. After complete consumption of the starting material, the 
10 reaction mixture was diluted with ethyl acetate, washed with saturated NaHCC>3 solution 
and brine, dried, filtered and evaporated. The crude product was purified by flash 
chromatography using CHiCVMeOH/NHUOH 95:5:0.5 as an eluent The fractions 
containing pure product were combined and evaporated to give the title compound as a 
colorless oil (251 mg). < ; 

15 MS (ISP): 200.2 (MH+), 183.1 ([MH-NH 3 f). 

'H-NMR (CDCI3): 1.10 (broad, s, 2H), 1.15 (d, 3H), 3.44 (m, 1H), 3.95 (dd, 1H), 4.11 (dd, 
1H), 6.60 (d, 1H), 7.26 (d, 1H), 7.43 (m, 2H), 7.96 (d, 1H). 

Step CI:. /2S>l T {|flS>2r(S*Q^ 
pyrrp|£dine-2-9^^nitrS^ hydrocWoride salt 

20 llie^amineilormed in the previous step (215 mg) and IIB (80 mg) were coupled according 
to-example ; l.-The.-resulting^product ;,was converted to thehydrochloride salt as described 
in example 2 step B], yielding 125 mg of the title compound 

MS (ISP): 358.3 (MNa + )> 336.2 (MH+). 

^-NMR (DMSO-ds): 1.16 (d, 3H), l 2.05 (m, 2H), 2.19 (m, 2H), 3.43 (m, 2H), 3.60 (m, 
25 1H), 3.7Q (m, 1H),4.43 (dd, 1H), 4.74 (dd, 1H), 4.86 (na, 1H), 6.68.(d, 1H), 7, .57 (d, 1H), 
7.65 (d, 1H), 7.83 (d, 1H), 8.15 (s, 1H), 9.47 (broad s, 1H), 9.55 (broad s, 1H). (+ 
Rotamer). . /> 

Example 6) - . 

r2S)-l-nriS)-l-Methvi-2 -(2-me m vl-indol-l-vl)-emvlar^ 
30 carbonitrile 
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The title compound was obtained from 2-methyftadole, fS^r^me&yi^^-diqxo^ . 
[l,2,3]oxathiazolidine-3-carboxylic acid tert-butyl ester and IIB according to example 4, 
steps A] to.C] as a brownish oil. 

MS (ISP): 347.4 (MNa + ), 325.4 (MH + ). 



5 ^-NMR (CDCI3): 1.56 fa 3H), 1.7^(brpad s, IH), l,§Q-2.20 (m, 4H),,2.49 (s, 3H), 2.59 
(m, IH), 2.6? (d, IH), 2.96 (d, IH), 3,08 (m, .IH), 3.19 (m, IH), 4.02 (ip, ^,^f.(m/ 
fH); 6.25 (s, IH), 7.00-7-17 (m, 2H), 7^8 (m, IH), 748 (d, IH). (+ Rotamer). 

Example 7) 

x ,° f^^?S^y Oi.UM>^ r ? 7 rp.-; fcTWPJis serf) < 5 jt> a?fei try < vja Msir- $eofcf©g sccr«tqis8 

This comppund^was.obl^eAfrom 2,3-dimethyiindole, { f SJ-4-methyl-2 > 2-dioxo- 
[l^,3]oxatHazoHdine-3-c^b.o ester and HR according to example 5, 

steps A] to C]. 

MS (ISP): 361.3 (MNa + ), 339.3 (MH + ). 

15 l H-NMR (PMSQ-d$):0.95 (d, 3H), 1.85-2.10 (m, 5H), 2.18 (s, 3H), 2.35 (s, 3H), 3.02 (m, 
IH), 3,15 (m, IH), 3.24 (broad s, 2H), 3.39 (m, IH), 3.93 (dd, IH), 4.07 (dd, IH), 4.65 (m, 
1H),:6.95 (t, IH), 7.02 (t, IH), 7.36 (m, 2H). (+ Rotamer). 

Example?) 

20 carfem^ ! /? ? 

This compound was made from 3-meth^i-indole, (Sj-4-methyi-2,2-dioxo-> 
[ l^,3]oxathiazolidine-3-carboxylic acid tert-butyl ester and IIA according to example 5, 
steps' A] to C]. The hydrochloride salt of the title compound was obtained according to 
example 2. 

25 MS (ISP): 347.4 (MNa + ), 325.4 (MH+). 

- . - JH-NMR (DM&G-d*): L154d,3H)OJHJ[oi,2H)i 2.17 (m, 2H), .2.26 (s, 3H)j 3.40 (m, 2H); 
3.54 (m, IH); 3.66 (m, 2H); 4.05 (broad s, 2H); 4.24 (dd, IH); 4.58 (dd, IH); 4.84 (dd, 
IH); 7.06 (m, IH), 7.18 (m, 2H); 7.52 (m, 2H), 9,23 (broad s, IH); 9.30 (broad s, IH). (+ 
Rotamer). 



30 Example 9) 



) 
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f2S)-l-ffflS)-2-(5-Brom-:^ 
carbonitrile 

This compound was obtained from 5-bromo-indole> (SJ-4-methyl-2,2-dioxo- 
[l>2^]oxathia2olidine-3-carboxyiic acid tert-butyi ester and IIA according to example 5, 
5 steps A] toC]. 

MS (ISP): 411.5 (MNa + ), 389.2 (MH+). 

*H-NMR (DUSO'd 6 ): 0.92 (d, 3H)> L95 (m; 2H)> 2.07: (m, 2H), 3.02 (m, 1H);3.22 (m, 
1H), 3.28 (broad s, 2H)> 3.42 (m, 1H), 4.04 (dd, 1H), 4.16 (dd, 1H), 4.68 (t, 1H), 6.42 (d, 
1H), 7.21 (dd, 1H), 7.42 (d, 1H), 7.49 (d,lH), 7.72 (d, 1H). (+ Rotamer). 

10 Example 10) 

(2S)-\-\ f 2-(5-Brom-23-dihvdro-indol- 1-vD-ethvlaminol -acetylV-pvrrolidine-2- 
carbonitrile, hydrochloride salt 

This compound was made from 5-brom-2,3-dihydroindole, 2,2-dioxo- 
[l,2,3]oxatliiazoli acid tert-butyi ester according to example 5, steps A] 

15 to C] . The hydrochloride salt of the title compound was obtained according to example 2. 

MS (ISP): 399.3 (MNa + ), 377.3 (MH+). 

L H-NMR (DMSO-*): 2.05 (m, 2H)> 2.17 (m, 2H); 2.94 (t, 2H), 3.16(m, 2H)i 3.38 (m, 
5H), 3.60 (m, 1H), 4.00-4.30 (m, 5H), 4.85 (t, 1H), 6.55 (d, 1H), 7.20 (d, 2H), 7.21 (s, 1H), 
9.r6 (troad s, 2H). (+ Rotamer). 

20 Example!!) ' ' • ' • *' 

3-j5(Ta y- : i; X3y :^it , sj - ■ ■ •■■ ■ • ... • <: 4 • -y • . ? 

carbonitrile 

This compound was made from 7-azaindole, CSj-4-methyi-2^-dioxo- 
[ i^3]bMthiazolidine-3-carboxyiic acid tert-butyi ester and IIB according to example 5, 
25 steps A] to' C'j. ' '" ' 1 '" 

;.t .v.'.- .. -.- • • ■ 
MS (ISP): 334.3 (MNa + ),3.12.2j(MH:). 

j--ry 

'Hr-NMR (DMSO-dtf): 0i93 (d, 3H), 1.97 (m, 2H), -2.0 (very broad s, 1H), ; 2:08 (m, 2H), 
3.12 (m, 1H), 3.20-3.40 (m, 3H), 3.49 (m, 1H), 4.14 (dd, 1H), 4.27 (dd, 1H), 4.69 (t, 1H), 
6.46 (d/lH), 7.07 (dd, 1H), 7.55 (d, 1H), 7.95 (d, 1H), 8.23 (d, 1H). (+ Rotamer). 
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Examplei2) V . • : 

r2S)-lTfrriS)-2^2-aza-todol-l-ylVl-meth^ - 
carbonitrile 

This compound was made from 2-azaindole (indazole), (S>4-methyl-2,2-dioxo- 
5 [l^,3]oxathia2olidine-3-carboxyiic acid tert-butyl ester and IIB according to example 5, 
steps A] to C]. " '''''' " "• ? ' ' : . " ,; 

• ■ . • • • . ' . * ' * ? f ? • , -ix'Vi • * : H ; ' - ■ * r *, : j ' '* ■*. :tr 

MS (ISP): 334.3 (MNa + ), 312.2 (ME?). 

. .lit i'f-» 

'HrNMRfDMSO^^ 2H), 
3.12 (m, 1H), 3.20-3.40 (m, 3H), 3.45 (M, 1H), 4.27 (dd, 1H), 4.40 (dd, 1H), 4.68 (t, 1H), 
10 7flf tt,iH)i 7.37 (t, 1H), 7.69 (d, 1H), 7.75 (d, 1H), 8.07 (s, 1H). (+ Rotamer). 

iSxample 13) 

fcSM^J ff IS)- WMethyl^ 
pyrrolidine-2-carbonitrile 

This compound was obtained from 5-phenyi-2,3-dihydroindole (synthesized from 5- 
15 bromoindole according to WO 95/01976), (S>4-methyl-2,2-dioxo- [ 1,2,3] oxathiazolidine- 
3-carboxyiic acid tert-butyl ester and IIA according to example : 4, steps A] to C] . 

MS (ISP): 389.3 (MH+). 

l H-NMR (CDC1 3 ): 1.13 (d, 3H), 1.70 (broad s, 1H), 2.10-2.35 (m, 4H), 2.89 (m, 1H), 3.06 
m, 3H), 3.17 (dd, 1H), 3.27 (q, 1H), 3.35-3.70 (m, 5H), 4.76 (m, 1H), 6.56 (d, 1H), 7.20- 
20 7.40 (m, 5H), 7.51 (d, 1H). (+ Rotamer). 

Example 14) 

f2S)-l-(rfl5)-2-(5-cvano-2-me^ 
pyrrolidine-2-carbonitrile 

This compound was obtained from 5-cyano-2-methyl- indole (synthesized in analogy to 
25 Aggarwal, A. et al. Synth Commun. 1993, 23, 1 101-1 1 10, from 5-bromo-2- 

- methylindoie), (S>4-methyl-2,2-dioxo4X2,3^ j^d tert-butyl 

ester arid IIA according to example 5, steps A] to C] with the exception that in step C] a 
reaction time of 72 hours had to be applied in order to achieve an acceptable yield 



MS (ISP): 350.4 (MH+). 
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'H-NMR (CDCI3): 1.15 (d, 3H), 1.60 (broad s, 1H), 1.95-2.30 (m, 4H), 2.51 (s, 3H), 2.82 
(d, 1H), 2.86 (m, 1H), 3.01 (d, 1H), 3.05-3.25 (m, 2H), 4.02 (m, 2H), 4.63 (m, 1H), 6.35 (s> 
1H), 7.36 (m, 2H), 7.84 (s, 1H). (+ Rptamer). 

Example 15) 

5 f2SH-{ffiSH-Memyl-2-(2-p henyl-mdol-l-yi)^ 
carbonitrile 

This compound was obtained from 2-phenyiindole, (S)-4-meth)d-2 > 2-dioxo- 
[l^,3]oxamiazoHdine-3-carboxylic acid.tert-butjd ester and IIA according to example 5, 
steps A] to C]. 

10 MS (ISP): 3873 (Ml?). 

'H-NMR (E>MSO-<fc): 0.69 (d, 3H), 1.93 (m, 2H), 2.07 (m, 2H), 2.80 (m, lH), 2.91 (d, 
1H), 3.02 (m, lH), 3.05 (d, 1H), 3.31 (m, 1H), 4.06 (dd, 1H), 4.28 (dd, 1H), 4.61 (<id; 1H), 
6.52 (s, 1H>, 7.05 (t, 1H), 7.16 (t, 1H j, 7.40-7.62 (m, 7H). (+ Rotamer). 

Example 16) 

IS (2S )-l-[(^JS)-2-Carbazol-9-yl-l-mem^-emylammo)-acetyi1-pyrroUdine-2-carbonilTile 

This compound was obtained from carbazole, (SJ-4-methyl-2,2-dioxo- 
[l,2,3]oxathiazohdine-3-carboxylic acid tert-butyl ester and IIA according to example 5, 
steps A] to C] as the free oase. 

.. MS (ISP): 361.3 (MH + ). 

Wr. b:m- ~.?y* Www., r ? [ni\ 

20 l H-NMR (DMSO-&): 0.98 (d, 3H), 1.90 (m, 2H), 2.06 (m, 2H), 3.21 (m, 2H), 3.30-3.5 (m, 
,4H), 4i3jdd, 1H),4:39 (dd, 1H), 4.63 (dd, 1H), 7.19 (t, 2H), 7.44 (t, 2H), 7.63 (d, 2H), 
8.14 (<i, 2H). (+ Rotamer). 

Example 17) 
25 carbonitrile 

The tide compound was obtained from 6-brom-indole, (5J-4-methyl-2,2-dioxo- 
[l,2,3]oxathiazqlidine-3-carboxjdic acid tert-butyl ester and IIA according to example 5, 
steps A] to C] as the 'free base. 

r \ » • . * 

MS (ISP): 411.3 (MNa + ), 389.1 (MH + ) 
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*H-NMR (DMSO-4s): 0.94 (d, 3H), 1.85-2.15 (m, 5H), 3.02 (m, 1H), 3.20-3.40 (m, 4H), 
3.43 (m, 1H), 4.04 (dd, 1H), 4.15 (dd, lH), 4.67 (t, 1H), 6.45 (d, 1H), 7.12 (dd, 1H), 7.39 
(d/lH), 7.49 >(d,m), 7.77 (s, lkj. (+ Rotauner). '.'V . ' 

Example 18) 

5 r2S)-l-jfas);i-M^^ 
carbonitrile 

This compound was obtained from 7-methyi-indole, (S)-4-methyi-2^2-dioxo- 

f 1 j23loxatniazoUdine-3-carboxyiic acid tert-butyl ester and HA according to example 5, 

■•■ft fv ■ • v d i - 'K'* i>- ' •*#. ' ^ if 3K>* vv* <> J :>Kf v-. J 3 (q* 1'?/ 

steps A] to CJ as the free base. • . ., 



10 MS (ISP): 347.4 (MNa + ), 325.4 (MH + ) 



'H-NMR (PMSO-ds): 0.94 (d, 3H), 1.85-2.10 (m, 5H); 2.67 (s, 3H), 2.96 (m, 1H); 3.10- 
3.23 Km 3H), 3.38 (m, 1H),' 4.15 (dd, 1H), 4.32 (dd, 1H),4.66 (m, 1H), 6.39 (d, 1H), 6.86 
(m, 2H), 7.26 (d, 1H), 7.36 (d, 1H). (+ Rotamer). 

Example 19) 

15 r2S)-l-nfiS)-2-(7-Brom-mdol-l-vlM-mefo^ 
carbonitrile 

This compound was obtained from 7-brom-indole, ( Sj-4 : methyl-2,2-dioxo- 
[l,2^]oxatluazoiidine*-3-carboxylic acid tert-butyl ester and HA according to example 5, 
steps A] to C] as the free base. 

20 MS (ISP): 41 L3 (MNa + )> 389.1 (MH*) 

^-NMR (DMSO-40: 0.94 (d, 3H), 1.85-2.10 (m, 5H), 3.00-3.30 (m, 4H), 3.41 (m, 1H), 
4.41 (m,2H), 4.66 (m, 1H), 6.50 (d, 1H), 6.92 (t, 1H), 7.31 (dl'lH), 7.41 (d, 1H), 7.57 (d, 
1H). (+ Rotamer). 

Example 20) 

25 (2S )- 1 - J f 2-( 4-Chlor-indol- 1-vl Vethyiaminol -acetyll-pyrTolidine-2-carbonitrile 



This compound was obtained from 4-chlor-indole, 2,2-dioxo-[l>2^]oxathiazoHdine-3- 
carboxylic acid tert-butyl ester and IIA according to example 5, steps A] to C] as the free 
base. 

MS (ISP): 331.3 (MH+) 



/ 



WO 03/037327 PCT/EP02/11711 

-52- ' 

l H-NMR (CDa 3 ): -1.70 (broad s, 1H), 2.00-2.30 (m, 4H)> 3.05-3.70 (m, 6H), 4.26 (t, 
2H), 4.66 (m, 1H), 6.61 (d, 1H), 7.12 (m, 2H), 7.22 (i 1H), 7.27 (m, 1H). 

Example 21) 

(2S H-{ [2-(5-MethQxy-2-methyl-indol-T -yt)-ethylamino1 -ace1yi}-pyrrolidine-2- 
5 carbonitrile 

This compound was obtained from 5-methoxy-2-methyl-indole, 2,2-dioxp- 
[l,2,3]oxathiaz6lidinie-3-caiboxyiic acid tert-butyi ester arid HA according to example 5, 
steps A] to G] as the free base. 

MS (ISP): 363,3(MNa + ), 341,4 (Mrf). . ....... ■ . f . . . . 

10 l H-NMk (CDC1 3 ): 1.60 (broad s^lH), 2.00-2.30 (m,4H), 2M(sJ^2&fc2H),iM-' 
3.40 (m,3H), 3^83 (^ 3H), 4J8 (t, 2H), 4.68 (m, 1H), 6.16 (s, lH)/6.78 (dd, 1H), 6.89 (d, 
lH);7.18 (d,lH). ' ' : " ' ' ' ' 

' , ! .'- \\ 1.. ... "". 
Example 22) 

f2SM-JffIS)-2-(5,6-Dimethox^ 
15 carbonitrile 

This compound was obtained from 5,6-dimethpxindole, fSJ-4-meth)d-2 > 2-dioxo- 
[l,2,3]oxatiiazoli<iine-3-carbox)iic acid tert-butyl ester and IIB according to example 4, 
steps A] to C] with the foUoWingdcception in step B] / i -methyl- 

2-[5,6-dimethoxy-indol-l-yl] was obtained in only 25% yield. The major product was (S)- 
j20 ^{dp^grajn^ (50 % 

'H^Nm^ 3H), L68 (broid s, 1H), 1196-2.21 (m, 4H), £80 (m^H), 2^2 

. (d, 1H), 2.20 (m, 2H), 3.91 (s, 3H), 3.94 8s, 3H), 3.95 (m, 2H), 4.62 (m, 1H), 6.39 (d, 1H), 
25 6.85 (s, 1H), 7.02 (d, 1H), 7.06 (s, 1H). 

.Example 23) ... ...... , , , 

acetyt-pynro^ hydrochloride salt ' "" 

(S)- 1-| l-(2-Amino-propyi)-5,6-dijnet^^ 
30 obtained in example 22, Step B] was coupled with IIB according to example 1. 
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MS (ISP): 467.2 (MIT). ; 

l H-NMR (DMSO-fy: 121 (d, 3H),;2,05 (m, 2 ? H) ? 219 (m, 2H), 3.37 (m, 2H), 3.46 (m, 
1H)V3:59 (m, 1H)^ k:77(m,lH), (mVlH), 
4.78, (m, 1H), 4.86 (m, 1H), 7.49 (s, 1H), 7.68 (s, 1H), 8.45 (s, 1H), 9.37 (broad s, 1H), 9.55 
5 (broad s, 1H). 

Exan * k2 ^ .;■ , • : ;,,r- : ■ -;>\ ')"-' ; .\v ; . JR," 

acetyl) -pyrrolidine-2-carbonitrile 

Step A]: (S>{2-[6-(4-Metltoxy-phenyl)-indoM^ acid tert- 

10 bytyL^ter . ■.p^.^iajj-j t-ap-^rp^'' - ( : j~ f '^M~9" A fV3 s 3 *v jtfjjotrvi-«ijHftjo?j« (go #r 

This compound was synthesized from 6-(4-memdxy-f)henyl)^iridole (synthesized from 6- 
bromo-indole according to Carrera, G. NL et dt Syt&tt i99% 9 J, 93-94) and (S>4-me^yt 
2,2-dioxo-[ 1,2,3] o^tiuazolidine-^carboxylic add tert-biityi ester as described in example 
4, step A]. 

15 MS (ISP): 381.4 (MH*). 

Step B]: (3M2-[6-(4-Methoxy-phenyl)-2,3-dihy^ 
carbamic-add tert-butyi ester 

( r 5;.{2-[6-(4-Methoxy-phenyl)-indol-l-yi]-l-meth)i-ethyi}-carb acid tert-butyi ester 
( 1.80 g) was dissolved in acetic acid (25 mL) and CH 2 C1 2 (10 mL) and cooled to 0 °C 
20 NaCNBH 3 ( 1 .41 g) was added in portions and the resulting mixture was allowed to stir for 
4 hours. The reaction mixture was diluted with ethyl acetate and extracted with 
concentrated NaOH solution. The organic layer was washed with brine, dried (Na 2 S04) 
and evaporated. The residue was purified by flash chromatography (gradient of ethyl 
acetate in hexanes) to give the title compound as a brown oil (1.7 g). 

25 MS (ISP): 405.6 (MNa + ), 383.4 (MH*). 

! H-NMR (CDd 3 ): 1 ? 25 (d, 3H), 1-41 (s, 9H), 3.01 (t, 2H), 3.12 (d, 2H), 3.46 (m, 2H), 3.84 
(s, 3H), 3.94 (m, 1H), 4.57 (broad s, 1H), 6.62 (s, 1H), 6.82 (d, 1H), 6.94 (m, 2H), 7.10 (d, 
1H), 7.49 (m, 2H). 

Step C]: ( r S>2-[6-(4-Methoxy-phenyl)-2,3-d%dro^ 

30 The title compound was obtained from f5>{2-[6-(4-methoxy-phenyl)-indoH~}d]-l- 
methyi-ethyi}-carbamic acid tert-butyl ester according to example 4, step B] as a gum. 
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MS (ISP): 283.4 (MH+). 

'H-NMR (CDa 3 ): 1.20 (d, 3H), 2.88 (dd, lH),.2.96.(m, 2H), 3.14-3.29 (m, 4H), 3.51 (m, 
1H), 3,83 (s, 3H), 6.70 (s, 1H), 6.85 (d, 1H), 6.94 (m, 2H), 7.06 (d, 1H), 7.49 (m, 2H). 

StepD]:(2SJ-lK{(JS>2-[6-(4-Methoxy-phenyl)-2,3-dihydro-indol-l-yl]-l-methy^ 
5 ethylanuno}-acetyl)-pyrrolidine-2-carbonitrile 

The title compound was obtained from (S>{2-[6-(4-metho^-phenyI)-2^-<imydro-indoI- 
lryl]-l-memyi-emyiamine and HA.in analogy to example 1 as a foam. , 

MS (ISP): 419.5 (-MH*). . 

'H-NMR (CDC1 3 ): 1.12 (d, 3H),2.00-2.31 (m. ffi), 2.45 (very broads, 1H),2.89 (dd, 1H), 
10 3.04 (m, 3H), 3.18 (dd, 1H), 3.27 (m, 1H), 3.35-3.70 (m, 5H), 3.84 (s, 3H), 4.75 (m, 1H), 
6.65 (s, 1H), 6.83 (d, 1H), 6.94 (m, 2H), 7.10 (d, 1H), 7.48 (m, 2H). (+ Rotamer). 

Example 25) 

(2S)-lrff/lS)-lrMethyl-2r(naphthalen-2-^ 

carbonitrile , . ....... 

f\ ^ I 0 0,0 R. 1)add K 

R' R** R* FT V R' R" R* 

15 vii : iv ; . , *ym iiib 

Synthesis of this compound requires the preparation of the corresponding amine 
pf€cur^ scheme shown above. In the initial step, an 

aminophenol or naphtoi derivative VTI is treated with a suitable base such as NaH or 
pofe^ium ^^utyiate in an inert solvent such as THF or DMF or the like and then with a 
20 siifl-f^ represoited by the gCTer^formula IV'cdn b&tiiade frbin tHe h > 

suitably substituted a-amiho acid. This stajiing'material is reduced by methocis known in 
tkeliter afiire'to give the corresponding 2-ammo-alc6hdi. The intekxhecliate thiis obtained 
is then Converted to the N-BOC protected derivative by stindartf methods! Further' ' ~ 
treatment with SOCU/ihiidazble and subseqii&t oSddation Witli NalO^uOi affords' the 

25 a&ifedsiafimdaWiv:. ' h: • * ■ ^' : ±;;^;J :Y " ' : ; ^ ,:v 

The resulting BOG protected intermediate Vm is then deprotected udng methods, known 
in the literature (Greene, T. W. et al Protective Groups in Organic Synthesis; John Wiley 
8cSons, Inc.: New York, Chichester, Brisbane, Toronto, Singapore, 1991) such as 1 
TFA/CH2CI2 or HC1 and the amine IIIBis liberated from its salt by base treatment. 
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Step A] : |S> ( l-Methyi-2-(napti^^ -iarbamic add tert : butyl ester 

/ ■-. < .{ *. ■■ • ■• ■-" • 1c v.- 

0-Naphthol (721 mg) wasdissplvedin©MF (25>mL) and cooled to O ^G: Potassium^tert- 
butylate (1M in THF, 6.0 mL) was added drop by drop over a periode of 15 minutes and 
ftenuxtur^ wafc stirred for 30 min. ^S>4-Methyi-2^dioxo-[l,23]oxathiazoKdine-3- 
5 dirtxxxy& add tert-butyi es& (IV, i&tfW^ c 
OTnteedfor3 hours: Tfcre£ction v n^ 

^ : ^thef: The drg^c^^'ks'W^Wwtli lM NHtf& &d'b^ 
and^wap^^ m ' 

J cl^omifd^phy ('ei^'aceta^^oanes' 1:9) to give ttife : desired prbdu^ifca' Mbrless solid 
10 (1.5 g). . * ^ 1 Ui ! v * r 

MStISP): 324.3^MNat),f302& |^;:t^ 9pOAS a fp* mitfjjj w6r set 

X H-NMR (CDC1 3 ): 1.38 (d, 3H), 1.46 (s, 9H), 4.00-4.20 (m, 3H), 4.82 (broad s, 1H), 7.14 
(m, 2H), 7.34 (m, 1H), 7.44 (m, 1H), 7.74 (m, 3H). 

Step B]: (S>l-Methyl-2-(napht^ 

15 Removal of the BOC protecting group from the material obtained in the previous step 
(610 mg). was accomplished using the TFA/CH2CI2 method as described in example 4, step 
BJv Colorless solid, 268 i^g,^^ .; 

MS. (ISP): 202.2 (MH + ). 

*H-NMR (CDCI 3 ): 1.21 (d, 3H), 1.53 (broad s, 2H), 3 ; 41 (m,IH), 3.80 (dd v lH), 3.99 (dd, 
20 1H),'7.10 : 7.20 (m, 2H),7.33 (^ 1H), 7.43 (it, 1H), 7.70 : 7.80 (m, 3H). 

stepc]: '■ (2$)4^ ■ ■' K 

pyrroUdine-2-<^rbpnitrile 

The title compound was obtake4 from (SM-m 

(139 mg) and IIB(50 mg) 3 foUowing the procedure outlined in.example 1. Flash 
25 chromatography furnished a colorless glass (75 mg). 

MS (ISP): 360.2 (MNa + ), 338.2 (MH+). 

?H-NMR (CDai):1.24 (d, 3H)rl3S (broad s, lH);-2.00-2:40-(-m, 4H)> 3.21 (m, 1H), 3.40- 
3.80 (m, 4H), 4.00 (m, 2H), 4.77 (m, 1H), 7.10-7.20 (m, 2H), 7.33 (t, 1H), 7.43 (t, 1H), 
7.70-7.80 (m, 3H). (+ Rotamer). 

30 Example 26) 



! 



) 
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(2S)- 1 - J f 2- ( quinolin-6-)doxy)-eth)damino1 -acet^l-pyrroUdine-2-carbonitrile 

This compound was obtained in analogy to example 25, steps A] to C] from 6- 
hydroxyquinoline, 2 > 2-dioxo-[l>2 > 3]oxathiazolidine-3-carboxyiic acid tert-butyl ester and 
IIB with the following modification in step B]: The amine intermediate obtained in this 
5 step was very water soluble and could not be isolated by extraction. The aqueous phase was 
therefore neutralized with solid NaHC03 and the solvent was removed in high vacuum. 
The resulting solid was suspended in ethanol, stirred for 1 hour and then filtered. The 
filtrate was concentrated in vacuo and the residue was purified by flash chromatography to 
give the free amine III that was used in the final coupling step. 

10 MS (ISP): 347.4 (MNa + ), 325.4 (MH + ). 

'H-NMR (GDC1 3 ): 1.75 (broad s, 1H), 2.10-2.30 (m, 4H), 3.15 (m, 2H)> 3.45 (m, 1H), 3.54 
(s, 2H)> 3.63 (m, 1H), 4.21 (m, 2H), 4.76 (m, 1H), 7-08 (d, 1H), 7.33-7.41 (m, 2H)> 7.99 
(D, 1H), 8.04 (D,1H), 8.77 (m, 1H). (+ Rotamer), 

Example 27) 

15 f2S)-l-f f2-(3-NjN-di]m^ 
carbonitrile 

This compound was obtained in analogy to example 25, steps A] to C] from 3-N,N- 
dimethyiaminophenol; 2,2-dioxo-[l>2 > 3]oxathiazoUdine-3-carboxylic acid tert-butyl ester 
and IIB. . 

20 M$ (ISP): 3293 (MNa*), M7J (Mjft 

.. l HrNl$R (CDCI3): 1.60 (broad s, 1H), 2.00-2.35 (m, 4H), 2.93 (s, 6H), 3.05 (m, 2H), 3.43 
.„ ,(m, 1H), 3A7W2H), 3.62 (m, 1H), 4.08 (m, 2H), 4.75 (m, 1H), 6.28 (m, 2H), 6.36 (m, 
*1H),7.13 (t, 1H). (+ Rotamer). 

Example 28) 

25 : f2S)-l-{ f riS)-2-(4-N^ 
pyrrol idin e-2-carb6riitriIe 

. * 0 7^-q;: . - —^'-t. » JRT. ...... 




R" 

IX IV X HIC 

X = Br, I 
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Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIIC according to the general scheme shown above. A substituted aromatic 
bromideor iodide DC is treated with BiiLi in an inert solvent such as THF at low 
temperature (-100 to 0 °C). The lithiated species thus generated is then further treated 
5 with a sulfimidate IV and BOC protected intermediate X is obtained Compound X is then 
deprotected using methods known in the literature (Greene, T. W. et aL Protective Groups 
inbrgantiS)tiihe&yjo}mW Inc.: New Yorki Chi&ester, Brisban^, Toronto, 

Singapore, 1991) such as TFA/CH2CI2 or HQ and the amine with the general formula IIIC 
is liberated from its salt by base treatment 

10 Step A] : (S) 7 [2-(4-N,N-Dimethylaminp-phenyl)r l-methyl-ethyl] -carbamicacid tert- , 
butyl ^ter ... ... . , u# :U?Vf; , >: rJ y JKl ^ y :)i {w > m y r ^ 

4-Brom-N,N-dimethylaniline (1.0 g) was dissolved in dry THF (17 mL) arid cooled to -78 
deg with a dry ice/acetone bath. BuLi (1.6 M in hexanes, 3.75 mL) was added dropwise by 
means of a syringe and a colorless precipitate was observed after addition. The mixture was 

15 allowed to stir for 20 min and then (SJ^-melh0-2,2-dioxo-[l^,3.]oxathiazolidine-3- 
carboxylic acid tert-butyl ester (1.54 g) was added in one portion. The suspension was 
stirred at -78 deg for 30 mins and then the excess solid dry ice was removed and the 
mixture allowed to warm to -30 °C over a period of 60 min. The suspension gradually 
cleared to give a slightly hazy yellow solution. This was quenched by addition of saturated 

20 NH4CI solution and extracted with CH2CI2 (heavy emulsion). The organic layer was 

washed with brine (emulsion) and dried over Na2S0 4 . The organic layer gradually turned 
dark blue. The solvent was removed in vacuo and the residue was purified by flash 
chromatography (CH2CI2 and then CHkGWMeOH 95:5) to give the title compound as a 
light brown solid (563 nig). 

25 MS (ISP): 301.3 (MNa + ), 279.2 (MH+). 

X H-NMR (CDd 3 ): 1.06 (d, 3H), 1.43 (s, 9H), 2.56 (dd, 1H), 2.74 (dd, 1H), 2.92 (s, 6H), 
4.84 (broad s, 1H), 4.37 (broad s, 1H), 6.69 (d, 2H), 7.04 (d, 2H). r 

StepB]: rS>2-(4-N,N-Dimethylamino-phenyl)-l-methyl-e1h)d-amine 

Removal of the BOC protecting group of the compound prepared in the previous step 
30-. . .(ISO mg) was. accomplished according to example 4,_step B] wthTFA/CI^Ck (10 mL). 
Colorless solid: 75 mg. 



MS (ISP): 179.1 (MH + ). 
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! H-NMR (CDC1 3 ): 1.05 (d, 3H), 1.32 (broad s, 2H), 2.40 (dd, 1H), 2.63 (dd, 1H), 2.91 (S, 
6H), 3.09 (m,lH), 6.70 (d, 2H), 7.06 (d, 2H). . . 

StepC]: (2S>l-{[flSj-2-(4-N,N-dimeftyIain^ 
pyrrolidine-2-carbonitrile 

5 The title compound was obtained from (S)-2-(4-N,N-dimem^amino-phen)d)-l-methyl- 
ethyi-amine (124 mg) and IIB (50 mg) following the procedure outlined in example 1, 
Hash chromatography mrnished a colorless solid (67 mg). . 

MS (ISP): 337.2 (MNa + ), 315.3 (MH*). . , . 

l H-NMR (CDCI3): I.06 (d, 3H), 108-2.30 (in, 5H), 2.50-2.68 (in, 2H), 2.86 (m, lH), 2.91 
10 (s, 6H), 3.28-3.60 (in, 4H), 4.74 (in, 1H), 6.69 (d, 2H), 7.06 (d, 2H). 

Example 29) ' "' 

(2S)-\-\[( 1R )-2-f4-N.N-<iimeth^amino-phenyD- 1-memyl-emvlaminol-acetyll- 
pyn'ohdine-2-carbonitrile' 

This compound was obtained in analogy to example 28; steps A] to C] from 4-bromo-' ■ 
15 N,N-dimethylaniline, (RJ-4-memyl-2^-cUoxo-[1^3]oxatmazoUdme-3-CarboxyUcacid 
tert-butyl ester and IIB as a colorless solid. 

MS (ISP):. 337.3 (MNa + ), 315.4 (MHt). 

'H-NMR (gDCl 3 ): 1.06 (d, 3H), 1.15 (very broad s, 1H), 2.08-2.30 (m, 4H), 2.53 (dd, 
1H),2.60 (dd, 1H), 2.87 (m, 1H), 2.91 (s, 6H)> 3.30-3.50 (m, 4H), 4.74 (m, 1H), 6,69 (d, 
20 2H),7.06(dr2H).(+Rotamer). 

Example30) - .W' ... .- ! " •■' ., ' \ . - ' , : . 

' y< . . • ■ , ' ■ 

r2Sn-{ff^2-(3-RN-dimethvfa^^^ 
pyrrolidine- 2-carbonitrile 

This compound was obtained in ahalogy to example 28, steps A] to C] from 3-bromo- 
25 N,N-dimethyianiline, fSM-methyl-2,2-dioxo-[l,2,3]oxatM^ acid 
~. tert-butyl ester and IIB as a^dloy. gum ? ^ 

MS (ISP): 315 4 (MPT). 
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'H-NMR (CDd 3 ): 1.10 (d, 3H), 1.85 (broad s, 1H), 2.00-2.33 (m, 4H), 2.65 (m, 2H), 2.94 
(s, 6H), 3.90-3.01 (m, 1H), 3.25-3.57 (m, 4H)> 4.72 (m, 1H), 6.56-6.62 (m, 3H), 7.17 (t, 
lH).(+Rotama:)./ ! * 



Example 31) 



5 (2S)-l-\ f2^(5-Metfavi-2-phenyl-o '> a > o 



carbonitrile 




OMsCI 




H,, Pd/C 




ii) NaN s ^ 

^ YfOorS .„ , . ( /rt>.-Kt^*.--\ . * V IUD> :v? 
. . . XI . . . . . ... . _ 



Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIID in three steps starting from ethanol derivative XI according to the general 

10 scheme above. Reaction of XI with i) methanesulfonyl chloride, ii) sodium azide and 

subsequent reduction of the azide derivative XII using either Ixiphenylphosphine/water or 
hydrogen in presence of palladium/carbon resulted in the formation of amine HID as the 
free base or its salt The starting ethanol derivatives are known or were prepared from 
amides or thioanudes in Analogy to the procedures described in WO 00/08002 or Collins, 

15 J. L. etal J:Med. Chem. 'i&Z, 41, 5037-5054. " ' 

Step A]: 4-(2'-Azido-ethyl)-5-methyl-2-phenyl-oxazole 

2-(5-Methyl-2-ph^ [CAS 103788-65-4, commercially available] 

(2.1 g) and DIPEA (2.6 ml) were dissolved in CH 2 C1 2 and the mixtiire was cooled to 0°C. 
Then methanesulfonyl chloride (0,85 ml) was added and stirring was continued for 4 

20 hours at 0°C. After dilution with CH2Q2 the reaction mixture was washed with water and 
brine and the organic layer was dried with MgSQ4. Filtration and evaporation of the 
solvent yielded a residue (2.81 g), which was redissolved in DMF (20 ml). Sodium azide 
(0.78 g) was added and the reaction mixture was heated to 60°C for 4 hours. Then water 
was added and the resulting mixture was extracted three times with ethyl acetate. The 

25 combined extracts were washed with water, and brine. and driedwith MgSO^. After 
filtration and evaporation of the solvent the residue was purified by chromatography 
(hexane/ethyi acetate 1:1) to give the desired product as a light yellow oil (2.2 g). 



MS (EI): 228.1 (M*). 



) 
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l H-NMR (DMSO-d*): 2.37 (s, 3H), 2.77 (t, 2H), 3.59 (t, 2H), 7.51 (m, 3H), 7.92 (m, 2H). 
Step B): 4-(2-Airdno-ethyi)-5-methyl-2-phenyl-oxa2ole 

The azide derivative prepared according to step A] (5.25 g) was dissolved in a mixture of 
MeOH (200 ml) and cone HC3 (20 ml). Then a catalytic amount of 10% 
5 palladium/carbon was added and the reaction vessel was charged with hydrogen. After 
complete consumption of the starting material (as indicated by TLC), the catalyst.was 
filtered off and most of the MeOH was removed from the filtrate. The remaining mixture 
was diluted with water, washed with ethyl acetate and the pH of the aqueous phase was 
then adjusted to 10 by addition of solid sodium carbonate. The aqueous phase was 
10 extracted three times with ethyl acetate and the combined organic layers were washed with 
brine and dried over MgSO*. Filtration and evaporation of the solvent yielded the title 
compound (4.6 g) as a brbwri solid. 

X H-NMR (CDC1 3 ): 1.39 (broad s, 2H+H 2 0), 2.35 (s, 3H), 2.63 (t, 2H), 3.03 (t, 2H), 7.42 
(m,3H)>7.99 (m, 2H). 

15 Step CJ: r2S>l-{[2-(5-Methyl-2rphenyl-oxazol-4-yl)-ethylamino]- 
carbonitrile . 

The title compound was obtained from the amine derivative prepared according to step B] 
(2.6 g) and IIA (0.74 g) following the procedure outlined in example 1. Final 
chromatography (ethyl acetate/MeOH 2:1) gave a light yellow oil (1.1 g). 

20 MS : (ISP): 339.3 (MH + ). . . . ^ . 

3.39 (m/3H), 3.53 v (m; 1H), 474 (m, 1H), 7.49 (m, 3H), 7.90 (d, 2H). (+ Rotamer). 
Example 32) 

- ( 2S )-!-( (2- F 2-(4-Huoro-phenvl)r S-methyi-oxazol-^yl] -ethyiaminol-acetyD-pyrrohdine- 
25 2-carbonitrile , •/ 1 > ;V : 

This compound was prepared in analogy to example 31, steps, A] to C], starting from 2- [2- 
(4-fluoro-phenyl)-5-methyl-oxazol-4-jd]-ethanol [CAS 196810-30-7]. It was obtained as 
light brown' oil. V. 

MS (ISP): 357.4 (MH+). 

30 J H-NMR (DMSO-4?): 2.00 (m, 2H), 2.13 (m, 3H), 2.33 (s, 3H), 2.59 (t, 2H), 2.79 (t, 2H), 
3.38 (m, 3H), 3.55 (m, 1H), 4.73 (dd, 1H), 7.34 (t, 2H), 7.94 (dd, 2H). (+ Rotamer). 
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Example 33) 

f2S)-l-(l2-f2-(4-Benzyloxy-phenyl)-5-meth^ 

pyrrolidine^2-carbonitrile 

■ t vjs i\v*- ■ -r v f-j- *v. .•■ * ; { .y-j ; ^ : ; :. v; ..♦;>s*"^«' V J " : 

This compound was prepared in analogy to example 31^ starting from 2-[2 T (4-Tbei^q^- 

5 phenyl)-5-methyl-oxazoL-4-yl) -ethanol. The starting material was prepared from 4- 

- benzyioxy-benzamide [CAS 56442-43-4, commercially available] and 4-bromo-3- 

okb^Sitiinoate as desafoed wth4^ GcSQ>^^ 

1998, 41, 5037-5054. Steps A] and C] were performed as outlined in example 31 but the 

azide to amine conversion in step B] was done alternatively: 

10 To a solution of 4:-'(2-^d<^e&^ in 
TI#'(i6^ 

mixture, was.stirred over night at RT. Then the solvent was removed and the residue was 
purified by chromatography (CH 2 Cl2/MeOH 4:1) yielding 2-[2~(4-benzyloxy-phenyl)-5- 
methyi-oxazoM-yl]-^ylamine (380 mg) as a white solid. 

15 MS (ISP): 309.0 (MH*). 

X H-NMR (DMSO-dd): 1.49 (broad s, 2H), 2.31 (s, 3H), 2.47 (m, 2H), 2.77 (t, 2H), 5.16 (s, 
2H), 7.12 (d,2H), 7.36-7.4:9 (m, 5H), .7.83 (d, 2H). : . ...... 

After step C] the tide compound was obtained as light brown oil. 

MS (ISP): 446.2 (MH+). : ^ : ; . 

20 'H-fiMR (DMs6-<fe): 1^9 (m, 2H), 2.12 (m, 3H), 2.31 (s, 3H), 2.57 (t, 2H), 2.78 (t, 2H), 
3.38 (m, 3H), 3J55 (m, iH), 4.73 (dd, 1H), 5.17 (s, 2H), 7.12 (d, 2H), 736-7.49 (m, 5H), 
7.83 (d, 2H). (+ Rotamer). 

Example 34) r • ^ . 

r2S)-l-f{2-f2-f2-Ethoxv-4-fluoro-phenylV5-meth^oxaTO 
25 pyrrnliHin e-2-caibonitrile . , 

This compound was prepared in analogy to example 31 starting from 2-[2-(2-ethoxy-4- 
fluoro-phenyl)-5-methyl-ox^ol-4-yl]-ethaiiol. lle-stafting matmal was prepared from 4- 
fluoro-2-hydroxy-benzamide [CAS 1643-77-2] by reaction with ethyl bromide in presence 
of a base in analogy to a procedure described in Freedman, J. et al J* Heterocycl Chem. 
30 1990, 27, 343-6 and then reaction with 4-bromo-3-oxopentanoate as described with 4- 
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Huoro-benzamide in Collins, ].L.etaL J. Med. Cherru 1998, 4J, 5037-5054. Steps A] to C] 
yielded the title compound as light brown oiL 

MS (ISP): 402.1 (MH*). 

'H-NMR (DMSO-45): 135 (t, 3H)> 2.00 (m, 2H), 2.12 (m, 2H), 2.29 (s,'3H), 2.58 (t, 2H), 
5 2.76 (t, 2H), 3.37 (m, 3H)> 3.57 (m, : 1H), 4.13 (q, 2H), 4:73 (dd, 1H), 6.86 (dt, 1H), 7.06 
(dd, lH)i 7.78 (dd, 1H): (+ Rotamer). 

Example 35) 

( 2S)- 1- f (2- f 2'(4-Chloro-phenylV5-methyl-oxazol-4-yl1 - ethvlamino 1 - acetyl") -pvrrolidine- 
2-carbonitrile 

- • . 1 . , • ;• .r c 

10 This compound was prepared in analogy to example 31 starting frorn 2-[2-(4-chloro- . 

phenyl)-5-methyl-oxazol-4-yl]-ethanoL The starting material was prepared from 4-chloro- 

benzamide and 4-Bronio-3-oxopentanoate as described with 4-Fluoro-benzamide in 

Collins, J. L. et al I Med. Cherru 1998, 41, 5037-5054. Steps A] and C) were performed as 

outlined in example 31, step B] was done according to example 33. The title compound 

15 was obtained as ligjht brown oil. 

MS (ISP): 391.2 (MH*). 

X H-NMR (DMSO-4): 2.00 (m,,2H), 2.12 (m,2H), 2.34 (s, 3H), 2.60 (t, 2H), 2.79 (t, 2H), 
3.40 (m, 4H), 3.56 (m, 1H),:4.73 (dd, 1H), 7.56 (d, 2H), 7.90 .(d, 2H). (+ Rotamer). 

Example 36) 




Synthesis of this compound requires the preparation of the corresponding amine * 
precursor HIE. A possible way for the preparation of IIIE is described in the general 
25 scheme above. According to this scheme a dibromo-pyridine or pyrimidine derivative XIII 
is treated 'with the appropriate 1,2-diaminoethane. Subsequently, HIE can be obtained by 
conversion of XIV with the appropriate phenyl derivative in a Suzuki type reaction. 
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Step A]: Nl-(5-Bromo-p^ 

A solution ojF2,5-dibrbmbpyridine (1.7 g) and pyridine (0.75 ml) in l,2-diamih6-2^ 
methlyprbpane (8.5 ml) Was heated 5 hours at 140?C. After cooling to RT, the solvent was 
evaporated. Hash chromatography (lOOg silica gel; CH 2 Cl 2 /MeOH/NH40H 85:14.5:0.5) 
5 provided 1.8 g of a dark red oil. 

MS(ISP): 244.2 and 246.2 (M+). 

l H-N^ ; (DMSO-<&): 1,03 (s, 6H), 2;7((broad s, 2H), 3.16 (i:2tt), 6.56 (d, 1H),,6:66 
1H), 7.48 (dd,lH), 7.97 (d, lH). : 

sWb]: ;< Nl-[5-(4-M^ 

10 A solution of 4-memoxyphenylboronic add (1.6 g) in EtOH (25 ml) and an aqueous 
soiution of Na 2 C0 3 (6.3 g in 34 ml) were added to a solution of Nl-(5-bromo-pyridin-2- 
yl)-2-methylnpropaneTl,2-diamine (1.7 g) and tetrakis(triphenyjphosplri^ 
(0.81 g) in DME (50 ml). The rnixture.was stirred 6h at 85°C. The mixture was 
concentrated to approximately 20 ml. Ethyl acetate and IN NaOH were added. After 

15 stirring 20 minutes insoluble parts were filtered off. The aqueous layer was extracted with 
ethyl acetate. The organic layers were washed with brine, combined, dried (MgSOJ and 
evaporated. Hash chromatography (silica gel; C^Q^MeOH/NKjOH 80:19:1) followed 
by crystallization from ether and ethyl acetate provided 1.24 g of colorless crystals. 

MS(ISP): 272:3 (MH*), 255.2 ((MH-NH 3 ) + ). 

20 l H-NMR (DMSO-^): 1.04 (s, 6H), 1.9 (broad s, 2H), 3.20 (d, 2H), 3.77 (s, 3H), 6.44 (t, 
1H), 6.62 (d, 1H), 6.96 (d, 2H), 7.47 (d, 2H), 7.62 (dd, 1H), 8.20 (d, 1H). 

StepC]: •(2S;-l-({2-[5-(4-Memoxy-phenyl)-pyridin-2-^ 
emylanimo}-acetyl)-pyrrolidine-2-carbonitrile, hydrochloride salt 

The tide compound was obtained from Nl-[5-(4-methoxy-phenyl)-pyridin-2-yl]-2- 
25 methyl-pr6pane-l,2-diamine (0.60 g) and IIA (0.15 g) following the procedure outlined in 
example I, whereas DMF was used as solvent. The residue obtained by flash 
chromatography was dissolved in THF and precipitated by treatment with HQ and ether 
- -yielding 0.35 g of a light yellow, powder.. _. . _ .... ..... 

MS(ISP): 408.5 (MH*). 
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^-NMR (DMSO-^): 1.39 (s, 6H), 1.95-2.13 (m, 2H), 2.21 (m, 2H), 3.60 (m, 1H), 3.74 
(m, 2H), 3*0 (s, 3H), 3.85^4.30 (m, 5H), 4.87 (dd, 1H), 7.04 (d, 2H), 7.2 (broad s, 1H), 
7.58 (m, 3H), 8.17 (broad s,lH), 9.32 (broads, 1H); (+ Rotamex) v 

Example37) 

5 f25)-l-n245-(4-Methoxy-phenvlVpyri^ 
2-carbomtrile, hydrochloride salt 

This compound was obtained in analogy to exampie 36, steps A] to C] starting from 2,5- 
dibromopyridine, 1,2-diaminoethane, 4 : methoxyphenylb6ronic add and HA. It was r 
isokted as a white powder!: ' r { 

10 MS(ISP): 380.5 (KdT). 

r H-NMR (DMSO-4): 1.95-2.13 (m, 2H), 2.18 (m, 2H), 3.24 (m, 2H), 3.46 (m, 1H), 3.64 
(m, 1H), ? 3^6 ts> 3H), 3:82 (m, 2H), 4.i9 (m, 2H), 4i\wry brdad s;iH)l iM (dd, 1H), ' 
7.04 (d, 2H), 7.12 (broad s, 1H)> 7.61 (m, 2H^kl8' (broad s, 2H), 9.39 (broad s, 2H). (+ 
Rptamer) , A 

15 Example 38) ' t - .•.*.- > .--. 

l-(f2-r5-(4-Methoxy-phenvlVpvridin-2-vlamino1-e^ 

Tim compound Was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
dibrombpyriditfe, l^-^su^bethirifei 4-me^ox^h^ylboromc add arid IICHt was 1 
isolated as a white powder. ' ^ " ? " £ ' " ■ * v 

20 MS(ISf):3553(lto). 

^IKtM^-^J^ (m, 2H), 1.89 (m, 2H), 3.09 (t, 2H), 3.45 (m, 4H), 3.56 (q, 2H), 

filter nU " : " s • 

Example39f 4 * 1 " 

, , ~i Vt^*'o r/ ''V ; " : . V of?: J^h £-A^j?3*- h ■ .*;•*:: ■" t \.; ".^i'/?''^ 

25 feSl-l-ffc-fS-fc-Methoxy-phenylVpyri^ 

^^bbm&ile, hydrochloride salt . . . . _ 

T^s compou^ steps A] to C] 'starting from 2,5- 

dibromopyfidine, 1^-diaminbeth'ane, 3-methoxyphenylboronic add and HA: It was 1 
isolated as ;a colorless ^ass. 11 v j 7 * ^ 
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'H-NMR (bMSO-de): 1.95-2.10 (m, 2H), 22.0 (m, 2H), 3.26 (m, 2H), 3.47 (m, 1H), 3.64 
(m, 1H), 3.83 (s, 3H), 3:i8 (m; 2k)'; 4.0 (Verylbrokci'^ 2H)i 4.19 (m/^H)', 4l 85/(d<£ lH), 
6.98 (d, 1H)', 7M (m,' 3H)', 7^41 ft 'mfc 8!27Xm, 2H); 9.43~icbr6ad s, 

Example 40) ' J 

5 f25)-l-n2-[5-(2-Memoxy-phenylV^ 
2-carDonitrile, hydrochloride salt 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
a^bromopyriain'e, i^-diannnoethane, 2 v -methoxyphen^brbnic ati^andHA. Itwafe*^ 
i^^W^Jdw^ ' - < r ; '** ^ ^ *HV r*> 3H)* 

10 M^(I§P): 3863 (j&H + ). 

?1 H-MR (DMSO-i): L95-2.10 (m, 2H), 2.18 (m, 2H), 325 (m, 2H), 3.47 (m, 1H), 3.6 
(Ve^roii s; :2H), 3:60 : (m, : iH), f 3L80 {s,iH)^3W(m^2U) 7 &L8 (in, 2H);4:86 '(&£ 1H), 
7.10 (in, mi 7:37 (ml 2H), 8l6<S 9.42 (broad*, 2H)! (+ Rotamer) 

Example 41) 

15 /2S)-l-YJ2-f5-(4-Cyano^ 

carbonitrile, hydrochloride salt 

This compound was prepared in analogy to exainple 36, steps A] to G] starting from 2,5- 
dibromop^dine, 1,2-diamihoelh acid arid llA. It was isolated 

as a white powder. 

20 MS(ISP): 375.5 (MKT). 

(x rt-^MR : (bl^$b-^)VL95-2J0 (m, 2H), 2.18 (m, 2H), 3.25 (m, 2H), 3.49 (m, 1H), 3.62 
(m, iH), 3.87 (m, 2H), 4.18 (m, 20, 4.0 (very broad s, 2ft), 4.85 (dd, 1H), 7.18 (d, 1H), 
7.91 (d, 2H); 7J95 (d, 2H), 8.28 (d,'lH), 8.38 \s, 1H), 9.42 (broad s, 2H). (+ Rotamer) r 

Example42) 

25 ^2S)-l-(l2-f5-Phenyl-pyridin-2-ylamino1-ethylaminol-ac^ 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, 1,2-diaminoethane, phenylborbnic acid and HA. It was isolated as its 
free amine, as a colorless gumu 

MS(ISP): 350.5 (MH*). 



) 
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l H-NMR (DMSO-4*): 1.90-2.05 (m, 2H), 2.12 (m, 2H), 2.73 (m, 2H), 3.25-3.45 (m, 6H), 
3.55 (m, 1H), 4.74 (dd, 1H), 6.57 (d, 1H), 6.65 (t, 1H), 7.26 (tj 1H), 7.40 (dd, 2H); 7.56 
(dd, 2H), 7.71 (dd, 1H), 8.29 (d, 1H). (+ Rotamer) 

Example 43) 

5 l-n2-f5-Phen^?pyridin-2-ylammo1-ethvlaiiimol-acetyiVpyrroUdine 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2>diaminoethane, phenyiboronic' acid and EC. It was isolated as a 
light yellow powder. 

MS(ISP): 325.4 (MH+). 

10 ! H-NMR (DMSO-4): 1.77 (m, 2H), 1.86 (m, 2H), 2.77 (t, 2H), 3.28-3.39 (m, 8H), 3.5 
(broad s, 1H), 6.57 (d, 1H), 6.68 (t, 1H), 7.26 (t, 1H), 7.40 (dd, 2H), 7.56 (d£ 2H), 7.70 
(dd, 1H), 8.29 (d, 1H). (+ Rotamer) 

Exainpleil) 

(2S )- 1 -( ( 2- r6-Phenyl-pyridin-2-ylamino1 -ethylaminol -acej^)-pyn-olidine"2-carbonitrile, 
15 hydrochloride salt 

This compound was prepared in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridihe, l>2-diamihoethane, phenyiboronic acid and IIA. It was isolated as its 
free amine, as aHvhite powder! ^ 

? * MS(ISP): 423.3 (MH+). ' V- ' ' ■ ■ - \ 

20 ^Mt^(0MSQ^: 119mm \&m% 2;i:9^^H^3.22 (m, 2H), 3.41 (m, 1H), 3.60 

lbfb«^H)^7.23 (d; l'H)r7.50X^ 8.03^(d;2H)?9:3^(Br6kds, 
2H). (+ Rotamer) 

' 'E^ple45) --->; r^ / " ' ■ . «• . ■■" ' ' 7 

25 /2S)^n2-f5-(5-Metfavl-ri3.4loxadm^ 

pvrroUdine-2-carbonitrile - _ .. .. _ _ 

This compound was propped in analogy to example 36, steps A] and Q'stStrng from^2- 
chloro-5-(5-methyl-[l,3,4]oxadiazol-2-yl>pyridine [CAS 70291-28-0], 1,2-diaminoethane 
and HB. It was isolated as its free amine, as a colorless gum. 
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MS (ISP): 378.3 (N^Na*), 356.3 (MET). 

^-NMR (GDCI3): 2.08-2.22 (A; 5H); 2.59 (s, 3H), 2.94 (tT2H); 3.32-3.80 (in, 6H),4.79" 
(dd, 1H), 5.63 (t,.lH), 6,50 (d, 1H), 8.00 (dd, 1H), 8.68 (d, 1H). (+ Rotamer) 



Example 46) 



5 62S)*r-(J2- f 3-(5-Methyl- f 13,4loxadiazol-2-yi)-pyridin-2-)iamiii6l -ethylaminol-acetvlV 
pyrrohdine-2-carbonitrile 

This ; comp6^ 

- and HB! It was r isolated is^tsftfee km* 7 ** i<£l6tefg^H l** SH)' T« ^ JH)' 7*0 

10 MS : (ISP): 3783 (MNa + ), 356.3 (MH*). 

X H-NMR (CDeii):i.95-2.35 (m, 5H), 2.61 (s, 3H), 3.00 (m, 2H), 3.48 (m, 2H), 3.62 (m, 
2H)/3.75 (m, 2H), 4.76 (d; 1H), 6.63 (d, 1H), 7.94 (d, 1H); 8.06 (t, 1H), 8.26 (d, 1H). (+ 
Rotamer) 

Example 47) 



15 (2S)-l-[ f 2-(4,5-Dimethvl-thiazol-2-vlaminoVelhyiamino1 -acetyll-pyrrolidine-2- 
carbonitrite 

XV 

s XVI IIIF 

Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIIF. A possible way for the preparation of IIIF is described in the general 
20 scheme above. According to this scheme ah optionally protected (2-amino-ethyl)-thi6urea 
XV is converted in the presence of an a-halo-carbonyl compound to the corresponding 
Nl-thiazoI-2-yi-ethane-l^-diamine XVI. Finally, deprotection leads to IIIF. The starting 
thiourea XV is known [R 3 = R4= H: CAS 331779-96-5] or can be derived in analogy from 
the corresponding diamine and benzoyl isothiocyanate. 

25 Step A] : [2-(4 > 5-Dimethyl-thiazol-2-ylamino)-ethyi]-carbamic acid tert-butyl ester 



A solution of (2-thioureido-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5] (3.6 
g), 3-bromo-2-butanone (2.45 g), and DIPEA (5.5 ml) in ethanol (100 ml) was stirred 
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oyernight at RT and refluxed 1 hour. The mixture was concentrated. Ethyi acetate was 
added. Insoluble parts were filtered off and the remaining solution was extracted with 
brine. The organic layer was dried, (evaporated and purified by flash chromatography 
yielding after crystallization 0.86 g of white crystals. 

5 MS(ISP): 272.2 (MH+). 

*H-NMR (DMSO-d*): 1.37 (s, 9H), 1.98 (s, 3H), 2.09 (s, 3H), 3.08 (dt, 2H), 3.16 (dt, 2H), 
6.85 (broad t, 1H)> 7.13 (broad t, 1H). 

StepB]: Nl-(4,5-Dimeth}d-thia2ol-2-yl)^ethane-l^-diamine 

A solution of [2-(4,5-dimetiiyl-tWazol-2-ylamino)-ethyl] -carbamic acid tert-butjd ester 
10 (2.71 g) in methylene chloride (50 ml) was treated with TFA (5 ml) overnight at RT and 1 
hour at 60°C. The solvent was evaporated. Ethyi acetate and IN HC1 were added. The 
separated aqueous layer was extracted under basic conditions with ethyl acetate. The 
obtained organic layer was washed with brine, dried (MgS0 4 ) and evaporated yielding 
0.42g of a light yellow oil. 

15 MS(tsP): 172.2 (MH*). 

l H-NMR (CDC1 3 ): 2.11 (s, 3H), 2.18 (s, 3H), 2.93 (t, 2H), 3.28 (t, 2H). 

Step C] : (2S)- l-{ [2-(4,5-Dimethyl-thiazol-2-ylamino)-ethylamino] -acetylj-pyrrolidine- 
2-carbonitrile 

the title compound was obtained from fch-(43-dMd^ 
2b ai^eXD.^g)aii<M'(d £rocedui:e outlined in example 1 yielding 

57 mg of a hght yellow ofl. 

Ifi^^^ /-T, ; ; ' < . - . .-7 . 

^H-MrYcDCU): 2.05-2.40 (m, 5H), 2.11 (s, 3H), 2.14 (s, 3H), 2.91 (m, 2H), 3.34 (m, 
2H), 3,40 (s, 2H), 3.55 (m, 2H), 4.77 (dd, 1H),,5.36 (broad t, 1H). (+ Rotamer) 

25 Example 48) / ' 

. I t-.y ; : . : it v • ■; • : r, ; - < : ... - . » . , ; , ■ , ■■ v»- 

~> /2SM-((2-f4-(^Cyano-phenynT^ 
carboiiitrile, hydrochloride salt 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido"-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5], 4-cyanopienacyi 
30 bromide [CAS 20099-89-2] and IIA. The residue obtained by flash chromatography was 



WO 03/037327 PCT/EP02/11711 

• • . . . ■ -69- ; ■ . ... . . ' ... • < 

dissolved in dioxane and precipitated by treatment with HQ in dioxane yielding a with 

/>•.'"■ .... "•'..* 

powder.' 

MS(ISP): 381.3 (MH + ). 

'H-NMR (DMSO-4): 2.04 (m, 2H), 2.17 (m, 2H), 3.25 (t, 2H), 3.42 (m, 1H), 3.61 (m, 
5 lHj; l 3.70 (t, 2H), 4.08 (m, 2H), 4.84 (dd, 1H), 7.15 (broad s, 1H), 7.46 (s, 1H), 7.84 (d, 
2H) , 8.06 (d, 2H), 8.10 (broad s, 1H), 9,29 (broad t, 2H)..(+ Rotamer) 

Example^) ' ' ^ ' . ' ' : ' ' /r ; ; ^ 1 ' ' • ; ' : ' 

4-Csrahb-phen^^ ^etli yiaminol-acetyiVpyrrolidine 

T^!^cbnipouh<i was prepared in analogy to example 47, steps A] to C] starting from (2- 
10 tHioufeido-ethyl)-carbafnic addtert-biityl esterl(^S33I779-96-3]V4-cyanoplienaqd 
bromide [CAS 20099-8§-2] ^tie/lt was isbl^^^^iBreeai^e, as ali^S ydiow oil. 

MS(ISP): 3563 (MH+). 

Example 50) 

f2S)-l-(f2-r4-f4-Methoxy^ 
15 carbbnitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
tiiioureido-ethyi)-carbamic acid tert-butyl ester [CAS 331779-96-5], 4-methoxyphenacyl 
bromide [2632-13-5] and IIA. It was isolated as its free amine, as a light yellow glass. 

MS (ISP): 3863 (MH + ). 

20 *H-NMR (CDCU): 2.05-2.40 (m, 5H), 2.97 (m, 2H), 332-3.80 (m, 6H), 3.83 (s, 3H), 4.78 
(dd, IH), 5.74 (broad t, IH), 6.55 (s, 1H), 6.91 (m, 2H), 7.73 (m, 2H). (+ Rotamer) 

Example 51) 

r2S)-l-n244-(3-Phenvl-isoxazo^ 
pyrroUdine-2-carboriitrile 

25 This compound was prepared in analogy to example 47, steps^A] -to C] starting from (2- 
thioureido-ethyl)-carbamic acid tert-butyl ester [CAS 331779-96-5], 2-bromo-l-(3- 
phenyhsoxazol-5-yi)ethan-l-one [CAS 14731-14-7] and IIA. It was isolated as its free 
amine, as a light brown oil. 

MS (ISP): 423.3 (MlT). 



i 
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•H-NMR (CDCI3): 2.08-2.35 (m, 5H), 2.94 (m, 1H), 3.32-3.80 (m, 7H), 4.78 (dd, 1H), 6.04 
(broad t, 1H), 6.85 (s, 1H), 7.08 (s, 1H), 7.46 (m, 3H), 7.85 (m, 2H). (+ Rotamer) 
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Example 52) 

f2S)-l-H2-(5-Methvl-2-phen^ 
carbonitrile 

This compound was prepared in analogy to example 31 (steps A] and C] as outlined for 
5 example 31 and step B] according to example 33) starting from 2-(5-methyl-2-phenyi- 
thiazol-4-yl) -ethanol [CAS 175136-30-8, commercially available]. The compound was 
obtained as a light yellow oil 

MS (ISP): 355.2 (MH+). 

Example 53) 

f2S)-l-H2-f2-(3-Methvi-nh^ 
2-carbonitrile 

The title compound was prepared in analogy to example 31 starting from 2- [2- (3 -methyl- 
phenyl)-5-methyi-oxazol-4-yl] -ethanol. The starting material could be prepared from 3- 
methyi-b enzamide [CAS 618-47-3, commercially available] and methyl-4-bromo-3- 
15 oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. et aL J. Med. Chem. 
1998, 41, 5037-5054. Steps A] to C] yielded a brown oil. 

MS (ISP): 353.2 (MKT). 

Example 54) 

(2S )-!-( \ 2- f 2-(3,5-Dimethoxv-phenyl > l-5-methvl-oxazol-4-yll -ethviaminol-acetyi)- 
20 pyrroUdine-2-carbonitrile 

The tide compound was prepared in analogy to example 31 starting from 2-[2-(3,5- 
dimethoxy-phenyl)-5-methyl-oxazol-4-yl] -ethanol. The starting material could be 
prepared from 3,5-dimethoxy-benzamide [CAS 17213-58-0, commercially available] and 
methyl-4-bromo-3-oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. 
25 et aL J. Med. Chem. 1998, 41, 5037-5054. Steps A] to C] yielded a brown gum. 

MS (ISP): 399.5 (MH + ). 



Example 55) 
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f2S)-l-({2-f2-r4- Huoro-3-melhyl-ph^ 
PVnoUdine-2-carbonitrile 

The title compound was prepared in analogy to example 3 1 starting from 2- [2-(3-methyl- 
phenyl)-5-methyl-oxazol-4-yl]-ethanoL The starting material could be prepared from 4- 
5 fluoro-3-methyi-benzamide [CAS 261945-92-0, commercially available] and methyl-4- 
bromo-3-oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. et aL J. 
Med Cherru 1998, 41, 5037-5054. Steps A] to C] yielded a yeUow oiL 

MS (ISP): 371.3 (MH + ). 

Example 56) 

10 f2S)- l-(J2-f2-(3-Methyl-phenYl)-5-m^ 
2-carbonitrile 

The title compound was prepared in analogy to example 31 (steps A] and C] as outlined 
for example 31 and step B] according to example 33) starting from 2-[2-(3- i niethyl- 
phenyi)-5-methyi-thiazol-4-yl]-ethanoL This starting material could be prepar ed from 3- 
15 methyl-benzthidamide [CAS 2362-63-2, commercially available] and methyi-4-bromo-3- 
oxopentanoate with 4-fluoro-benzamide as described in Collins, J. L. et al. /. Med Chem. 
1998, 41, 5037-5054. The compound was obtained as a yellow oil. 

MS (ISP): 369^ (KtH t ). 

v E^ple57) 

pyrrolidine-2-carbonitrile 

The fiUe^coiripound was prepared in' analogy to example 31 (steps A] and C] as outlined 
'for&ample 3l : an<i'step ,r B] according to example 33) starting 
4-yl)^5-m^)d-thi^dl 1 4Ayl]-ethanbl; This starting material could be prepared from 2- 
25 ethyl-4^pyridinecarbothioiamide [CAS 536-33-4, commercially available] and methyl-4- 
1 bfofno-3rox6pentanoate with 4-fluoro-benzamide as described in Collins; J. L. etaL J. 
- Med Chem. * 1998, 41, 5037-5054. The compound was obtained as a yellow gum. 

MS (ISP): 384.2 (MHV 



Example 58) 
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f25M-(J2-r5-Methvl-2-(5^ 
aceMVpvTroUdine^2^carbonitrile 

The title compound was prepared in analogy to example 31 (steps A] and C] as outlined 
for example 31 and step B] according to e>^pre)33) 'starting from>2r[5-methyI-2-(5r 
5 trifluoromethyt-pyridin^2 : ^ starting material could be * i 

prepared firoih 5-trifluoromethyi-2 J p^ [CAS 175277-51-7, 

comiherciafly available] and m^yl-4^brdmo-3^ 

as described iii Collins, J. L etaL J. MeA'CtfehL 1998, 413037-5054. The compound was 
obtained as. a yellow gup. 

10'" MS'(lSP):l24^p£H: * t: ~- 41 ^ ^m;^?Wr^.: ;^qx^^v^c^;%^y 
Eiample59) 

f2S)-i-(f2-r5-Me^^ 
pyrrolidine-2-carbonitrile 

The title compound was prepared in analogy to example 31 (steps A] and C] as outlined 
15 for example 31 and step B] according to example 33) starting from 2-[5-methyl-2-(5- 
trifluoromethyi-pyr^ This starting material could be 

prepared from 2-m<^)d*5-pyTidin^carbothibainide [CAS 175277-57-3, commercially 
available] and methyl-4-bromo-3-oxopentanoate with 4-fluoro-benzamide as described in 
Collins, J. L. etaL /. Med. Chem. 1998, 41, 5037-5054. The compound was obtained as a 
20 yellow gum. 

MS (ISP): 370.3 (MH + ). 

Example 60) 

(2S)-l-\ f 1 J-Dimethyl-2-( 5-methvl-2-phen\4-oxa2ol-4-ylVelhylaminoVacety U- 
pyrrolidine-2-carbonitrile 




For the synthesis of this compound the preparation of the corresponding amine precursor 
IIIG is required. A possible, synthetic sequence is described in the general scheme above 
5 which started with the appropriate substituted halomethyl oxazole ox thiazole derivative 

XVII. Ester alkylation i) and subsequent saponification ii) yielded the acid intermediate 

XVIII. This was subjected to a Curtius rearrangement iii) which could be conducted by 
dipherijdphosphoryl azide. A final deprotection step iv) resulted in the formation of the 
amiriesIIIG as thefiree base or its salt The starting materials XVII are known or were 

10 prepared in analogy to the procedures described in WO 01/19805 Al, US 545531, Chem. 
Phahru Bull 1971, IP, 2050-2057 and /. Med. Chem. 1972, 15, 419-420. 

Step A]: 2,2-Dimethyl-3-(5-methyl-2--phenyl-oxazol-4-yl)-propionic acid 

ri^ButhylHthium ( 1 .6M in hexane, 5.05 ml) was added dropwise to a solution of 
diisbpropyiamine (1.16 ml) in THF (30ml) at 0°C under argon. The resulting mixture was 
15 'sfirfeWofSnM^ 

* -i. Wobut^Sel^^ a!dde#dropMse:> After tthe addition was* - 

$cbT$l&ed,ffiek^ towarirtto 0°G and than again cooled to - 

3 103788-61-:0, commercially available] (1.17g) in THP(6 ml) and DMPU (7.7 ml) was; • 
20 Padded' Stirring' was continued for another 30 minutes before a saturated- NH4Q solution 
(iM)-was^added; {Then the THF was removed in vacuo ind water was, added to the 
remaining residue. This mixture was extracted with ether and the combined organic 
extracts were washed with water and brine and dried (MgSCU). After evaporation of the 
s^vent the cnid^aU^ylation product (1.46 g) was dissolved in-THF (204nl)-andLiOH 
25 solution ( 1M, 14.5 ml) was added. The reaction mixture was stirred overnight, 

v concentrated and washed with ether. Then the pH was adjusted to 1 by addition of 3N HC1 
' and the resulting suspension was extracted with ether: Finally the combined extracts were 
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washed with water and brine, dried (MgSO^ and the solvent wasremoved in vacuo. The 
product was obtained a!s a white solid (1. 33 g). ■'■ ' M * 1 1 ' -'V* 

MS (ISP): 260.2 (MKT). ,,. . v , . _ . - ; . ■. 

StepB]: l,l^Dm ' 1 * * 

-t"X •• «•. f . ■■ * . , ■. . .; , •. • ■ .... •?«. r,J//'V \ - *: ::; . • 
5 The acid derivative prepared according to step A] (1.32 g) was suspended in toluene and 
triethylamine^O.71 ml) was added. After 15 mih'diphehyiphosptoryl- azide (1.1 rid) was^ 
added arid the reaction mixture was refluxed for 2 hours. Then b'enz^vjaltohol (0.79 tnl) 
was added laihd heati^ 

RT, 'diluted with ether and ^washed wi tlMtrte add sblutibn^OiSM);tSfurat^ KHJSQsQ - 
10 &lutfotf^ 
waspt^^ 

product was than dissolved in 'ethahol (37 ml), palladium on carbon (10%; 20 mg) was 
added and the reaction; vessel was charged with hydrogen. After 24 hours the catalyst was 
filtered off and the solvent was removed in vacuo. The product was obtained as light 
15 yellow liquid (0.74 g). 

MS (ISP): 231.2 (MIT). ' 

Step C] : (2S)-l~ l { [ l,l-DimethyK2-(5-meth^ 

pyrrdUdihe-2-carbonitrile '■ ' ♦ ' 1 

The title compound was obtained from the aniine derivative prepared according to step B] 
20 (0.74 g) and IIA (0.18 g) following the procedure outlined in example 1. Final 
chromatography (C^CVMeOH 9:1) gave a light yellow gum (0.36 g). 

MS (ISP): 367.3 (MH + ). ' " ■ ' 

Example 61) 

(2SJ-l-({l,l-Dimethyi-2-^ 
25 acetyl)-pyrrolidine-2-carbonitrile 

The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
chloromethyl- 5- methyl-2 - ( 3 - methyl-phenyl) -oxazole and methyl isobutyrate. the starting 
material could be prepared from 3-methylbenzaldehyde and 2,3-butanedione oxime as 
described for benzaldehyde in Chertu Pharrru Bull 1971, 19, 2050-2057. It was obtained as 
30 a yellow gum. 
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MS (ISP): 381.3 (MIT). 

Example 62) * i' 

(2S)-IA\ l-(5-Methyl-2-pheny|-oxazol-^^ 
pyrroKdine-2-carbonitrile 

5 The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
cUorometliyl-5-meth^ 103788-61-0, commercially available] and 

methyl cydopentanecariwxyiate. It was obtained as a colorless gum. 

MS (ISP): 393.2 (MIT). 

Example 63) 

10 (2S)- 1- { f l-(5-Methyi-2-phenyi-oxa^ -acetvll-pyrrohdine- 
2-carbonitrile , 

The title compound was prepared in suialogy to example 60, steps A] to C] starting from 4- 
chlorometiiyl-5-methyl-2-.phenyl-oxa2ole [CAS 103788-61-0, commercially available] and 
ethyl cydobutanecarboxyiate. It was obtained as a yellow oil. 

15 MS (ISP): 379.3 (MKT). 

Example 64) 

, J2ShUi f 1 - ( 5-Methvl-2-phenyl-oxazol-4-]dmedivI)-cydopropyiamino1 -acetyl}- 
■, pvrrohdiner2-carbonitrile v , 

^rWfc^ cmn^Sw*^^ slarting ! firbm4- 
20 ,.eblorpme&^ [CAS 103788-61-0, commercially available] and 

rte^butyl (prd^ 

, MS (ISP): 365.2 (MH+). 

Example 65). 



25 pyrrolidine-2-carbonitrile 
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The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
bromometh)dr5-meAylT2 : phenyl--thiazole [CAS 329977-09-5] and methyl isobutyrate. It 
was obtained as a yellow solids. 

MS (ISP): 384.3 (Ml?). 

Example 66) 

f2S)-l-lfl-(5-Methvl-2-^^ 

pyrroU^-caAQiutrile ^ ' v ., v .;,,_ ,, y [ 0 ' t \ Y com , a , J# 7 , J , >m , ^ q 

^zo^o^^^^^e^lf^phen^-diiazole [CAS 329977-09-5] and methyl 
cydopent^ecarboxrfate.Jt 5 \)ms obtained as a. UghtyeUowpiL, , . ... 

MS (ISP V ): 4Q9.2 (MH+). 

Example 67) 

f2S)-l-( f l-(5-MethyI-2-phenyl-thiazol^ -acetvll-pyrrolidine- 
2-carbonitrile 

The title compound was prepared in analogy to example 60, steps A] to C] starting from 4h 
brpmometh)d-5-methyl-2-phenyl-thiazole [CAS 329977-09-5] and ethyl 
cyclobutanecarboxylate. It was obtained as a light yellow gum. 

MS^ISP): 395.3 (MH*). 

Example68) 

f2S )- 1-f I2r f 2- f 4-Huoro-3-methvl-phenylV5-methyl-oxazol-4-vn -1 ,1-dimethyl- 
ethylaminol-acetyP-pyrrohdine-2-caA 

The tiile compound Was prepared in khalogy to example 60, steps A] to C] starting from 4- 
diloromethyl-5-methylT2-(4-fluoro-3-methyl-phenyl)-oxazole and methyl isobutyrate. 
The starting material could be prepared from 4-fluoro-3-methyibenzaldehyde and 2,3- 
butanedione oxime as described for benzaldehyde in Chem. Pharm. Bull 1971, 19, 2050- 
2057. It was obtained as a yellow solid. 

MS (ISP): 399.4 (MH*). 



Example 69) 
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f2S)-l-n242W3-Chloro-phenylV5-meA^ 
acet\dVpvrrolidine-2-carbonitTiIe 

The title compound was prepared in analogy to example 60 starting from 4-chloromethyi- 
5-mefliyl-2-(3-chloro-phenyl)-6kazole and methyl isobutyrate. The starting material could 
5 be prepared from 3-methyibenzaldehyde and 2,3-butanedione oxime as described for 
benzaldehyde in Chenu Pharrru Bull 1971, 19, 2050-2057. Steps A] and C] were performed 
as outlined in example 60 but the amine deprotection step B] was done alternatively; 

{2-[2-(3-CMoro-phen^ acid (0.95 

g) and sodiuinibdide (0.85 g) were dissolved in acetonitrile (10 ml) and 5 
10 trimethylchlbr'oisiljane was aidded slowly. The reaction mixture was stirred overnight^ 
concentrated in vacuo and the remaining residue was purified by chromatography 
(CHaa^MeOH 9:1 to 4:1). The tide compound (275 mg).was obtained as a dark brown 
solid as its hydroiodide salt 

MS (ISP): 265.2 (MH+) and 267.3 (MH+). 

15 After step C] the title compound was obtained as an off white foam. 

MS (ISP): 401.3 (MH+) and 403.3 (MH+). 

Example 70) 

/2S)-l-({2-f2-(2-.CMoro^^ 

i ace1yl)-pyiTohdine-2rcarbonitrije i 3j>:r;: | co , • .-^ . : ^ L ,< : - ^ , . ; : ;r , ^ . .. . 

20 TrT^e^tleicpmppjup in analogy to example 60 starting from 4-chloromethyl- 

^5?meth^ The stoting material could 

be prepared from 3-methylbenzaldehyde and 2,3-butanedione oarime as described for 
T 'b^iizaldehyde in Chem. Pharm. Bull 1971, 19, 2050-2057. Steps A] and C] were performed 
as outlined in example 60, step B] was done according to example 69. The compound was 
25 obtained as a light brown foam. 

MS (ISi>): 401.4 (MH*) and 4033 (Mil 4 ). 

Example 71)* ' r ' ' -v- ' : " '•-:■''■!•'■'■ :j- • • - 

QS)- 1-( 1 1 - r2-(4-Huoro-3-methyl-phenYl)-5-me^^^ 
qrdopropylamino}-acetyl)-pvrroIidine-2-carbonitrile 
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The title compound ^y^ pr^ared in analogy to example 60, steps A] to G] starting from 4- 
chlorometh>d-5"meth)d-2-(4-fluoro-3-methyl-phen)d)-oxazole and tert.butyi 
qrcloprbpanecarboxylate. The starting material could be prepared from 4-fluoro-3- 
methyibenzaldehyde and 2,3-butanedione oxime as described for benzaldehyde in Chertu 
5 PharrrL BuVL 1971, 19, 2050-2057. The title compound was obtained as a white gum. 

MS (ISP): 397.3 (MH*). ^ 

Eximple72) ' ; 1 v*-* •> ^ 7* ; ,50 7?j > " -- v q c ; ^qc^rsq 

ac^)rpyrroUdine-2-<arbonitrile f , ;D ra ^ . >;. ^ ,-,^ujL;£: r,o usyaiS stout ^cnje£oajs*pA?~ 

10 The -title cpjm^^ analogy to example 60 starting from 4-chloromethyl- 

5-meth)d-2^3-d^ 

starting material could be prepared from 3-methyibenzaldehyde and 2,3-butanedione 
oaihe as described for benzaldehyde in Chertu Pharm. Bull 1971, 19, 2050-2057. Steps A] 
and C] were performed as outlined in example 60, step B] was done according to example 
15 69. The title compound was obtained as a brown gum. 

MS (ISP): 399.3 (MH + ) and 401.3 (MH+). 

Example 73) 

(2S)~ l-(l l42-(2-CMoro-phenylV5-meth^^ 
ac^tyiVpyrroUdine-2-^bonitrile 

20 Thie title cbmpbund was prepared in analogy to example 60 starting from 4-dilbromethyl- 
5-metH)d-2-(2-cU6^o-phenyl)-6xazole and tertbutyi cydopropanecarboxyiate. The 
starting material could be pfrepkred from 3-methyibenzaldehyde and 2,3-buforieciione 
oxime as described for benzalddiyde in Chem. Pharrru Bull 1971, 19, 2050-2057. Steps A] 
and C] were performed as outlined in example 60, step B] was done according to example 

25 69. The tide compound was obtained as a light brown gum. 

MS (ISP): 399.3 (MH*) arid 401.4 (MH + ) ' • y 

Example 74) 



(2S)-l-i f 1 J-Dimethvl-2-f 2-phenvl-oxazol-4-YlVe th ylamino1-acetyl^pyiToUdine-2- 
carbonitrile 



\ 



WO 03/037327 PCT/EP02/11711 

-80- 

The title compound was prepared in analogy to example 60, steps A] to C) starting from 4- 
cMoromethyl-2-phenyl-oxazole [CAS 30494-97-4] and methyl isobutyrate. It was obtained 
as a light yellow oil. 

MS (ISP): 353.2 (MlT). 

5 Example 75) 

(2S)-\-{ \ 1 ,l-Dimethyl-2-( 2-phenyl-thiazol-4-yD-eth)damino1-ace1yU-pyrroKdine-2- 
carbonitrile 

The title compound was prepared in analogy to example 60, steps A] to C] starting from 4- 
chloromethyl-2-phenyl-thiazole [CAS 4771-13-7, commercially available] and methyl 
10 isobutyrate. It was obtained as a light yellow oil. 

MS (ISP): 369.2 (MKT). 

Example 76) 

(2S)-\-\ \ l;l-DimetKyl-2^(2-morph^ ' 
pyrrolidine-2-carbonitrile 

15 The title compound was prepared in analogy to example 60 starting from 4- 

(ddoromethyl)-2-(4-morpholinyl)-thia2ole [CAS 172649-58 r 0] and methyl isobutyrate. 
Steps A] and C] were performed as outlined in example 60, step B] was done according to 
example 69. The compound was obtained as a light yellow gum. 

20 Example 77) ...... s 

fcSM-f f l;lrDimethYl42-f-2rpiperidin-l-yl-tM 

2-carbonitrile - ' . . : ^ 

The title compound was prepared in analogy to example 60 starting from 4- } r , 
(diloromethyl)-2-(l-piperidin)d)-thiazole and methyl isobutyrate. The starting material 
25 could be prepared as described for 4-(cMbrome^yl)-2-(4-morpholinyl)-thia2ole in US 
54553 L Steps A] and C] were performed as outlined in example 60, step B] was done 
according to example 69. The compound was obtained as a brown gum. 

MS (ISP): 376.3 (MH + ). 
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Example78) 

(2S) - 1 - ( f ld-Dimethyi-3-(5-melhyl-3rphenyi'pyrazol-l -yl Vphropyiamino J -acetyl!- 
pvrrolidine-2-carbonitrile, methanesulfonic add salt ; : v ; 

;-. .'. - i. ■ • :'./». : "f v- - <..• -!\ . .. . . i ' :.r , K / Ju^Tj*.- : ..5i 

Synthesis of this type of compound required the preparation of die hitherto unknown 6- 
5 membered sulfimidate reagents XIX for the preparation of amine precursors EM - IHL. In 
general, ; afiOC protected 3-aminopropan-l-ol XX (e.g. made by reduction from 
azetidinorie XXI) isc^dizedw 

usually not isolated but subsequently oxidized to the BOC protected sulfonic acid 
derivative XDC As the 5 membered sulfimidates IV, these compounds are versatile 
10 all^ting agents that react readily with a variety of nitrogen and carbon based 
nudeophiles. 

Pyrazqle derivatives XXII used,for examples 78 - 97 are commercially available or can.be 
accessed via pathways A or B known in the, literature involving 1,3-diketones XXIII and 
XXIV as synthetic intermediates. If pyrazoles XXII are treated with strong bases such as 
15 potassium-terf-butoxide (KO tert Bu) or the like followed by a sulfimidate XIX, N-alkylated 
products XXV-A and XXV-B (mixture of regioisomers) are obtained Usually, regioisomer 
XXV-A can be isolated in larger amounts^ Treitihent of these BOC protected amines with 

acids such as TFA or the like results in liberation of the free amines IHH-A and IIIH-B that 

■.*•-■ . /• ■ 

are used in the coupling reaction with IIA to furnish cyanopyrrohdines I. 
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r-pM NaBH«,MeOH R3^4 

i-N. — *- "-^- X -™ 

O BOC 



XXI 



HO xv -^>fHBOC. 
XX 



Pathway A: 

X ♦ .X 



NaH.THF 
dibenzo- 1 8-cro wn-6 




R 



XXIII , 



Pathway B: 

*V * X ■ 

R = substituted aryl, hetroaryl 



KO«Bu,THF 



R* 



XXIV; 



SOCl 2 , imidazole 

Ru0 2 , NalO; 
Hp.CHPj 



NH 2 NH 2 
ethanol/water 



R4 XIX 



XXII 



R"=*R\ Me 
(and/or tautomer) 




warmed to room temperature and stirred for another 60 min. The reaction mixture was 
then poured into a mixture .of ice, water and sat. NH4CI solution and extracted with ether. 
10 The organic layer was. separated, washed with .brine, dried oyer Na 2 SQ 4 and evaporated. 
The residual oil was purified by flash chromatography (gradient of Jhexanes in ethyl 
acetate: 7/3 toJL/1). The fractions containing the product were wmbined, evaporated and 
dried in vacuo to leave.a colorless oil (26.7 g). 

^•NMR (CDCI3): L32 (s, 3H), 1.43 (s, 9H), 1.88 (t, /=6.3Hz, 2H), 3.77 (t,/=6.2Hz, 2H), 
15 4.86 (broad s, 1H). 
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Step BJ: 4,4-DimethyI-2,2-dioxo-2A, , -[l,2,3]oxathiazinane-3-carboxyiic acid terf-butyl 
ester 

Imidazple (53.6 g) was dissolved m CH2Q2 and cooled to 0° by means of an ice bath. 
Tlikmylchlonde (28. 1 g) dissolved in 100 ml abs. CH2G2 wa? adfied drop by ^op and the 
5 resulting mixture was allowed to warm to RT. Stirring was continued for 60 min at RT and 
then the mixture was cooled to -78°C. A solution of (3-hydroxy-l,l-dimeth)d-propyi)- 
carbamic acid tot-butyl ester (26.7 g) in 150 ml CH2Q2 was added over a period of 50 min 
and the resulting mixture was allowed to warm to RT and stirred for 24 hours. TLC 

analysis confirmed the complete consumption of the starting material. The mixture was 

r : f- .. t \*-., ■ " x '.v>- ^ iiior-w^, ' t r f*o r u?J:t|^i. ; j r,*f oSvSq 10 px. 5 pom? & i f-Q 0 J 

10 filtered through dicalite and the filter aid was washed well with CH2Q2- The organic layer 
was .diluted with CH^Ck, washed with .water and brine, dried over Na2SQ4» filtered and 
concentrated to a volume of approx 750 ml. , , , 

A solution of NaI0 4 (61.2 g) in 620 ml water was added and the mixture was cooled to 
0°C. Ru(IV)0 2 hydrate (1.23 g) was added and the black suspension was stirred for 90 min 

15 at 0°C. It was then warmed to RT and allowed to stir for another 20 hours. The mixture 
was filtered through dicalite and the filtrate was extracted with CH2Q2. The combined ' 
organic layers were washed with brine, dried arid filtered. Treatment of the filtrate with 
activated charcoal (6.9 g) for 30 min removed all traces of Ru. The mixture was filtered 
again and evaporated to give an oil that was purified by flash chromatography 

20 (hexanes/ethyl acetate 9:1 and then 8:2) to give the desired product as a colorless solid 
(yield: 17.3 g). 

! H-NMR (CDQ3): 1.53 (s, 9H), 1.63 (s, 6H), 2.29 (t, /=6.8Hz, 2H), 4.62 (t, /=6.8Hz, 2H) 

Step C]: [l,l-Dimethyl-3-(5-methy^ acidterf- 
butyl ester 

25 5-Methyl-3-phenyl-lff-pyrazole (320 mg, prepared from benzoyiacetone and hydrazine 
according to Ali et al y Pah J. Sri. Ind. Res. 1993, 36 (12), 502) was dissolved in DMF (7 ml) 
and cooled to 0°C with an ice bath. Potassium-tert-butoxide (284 mg) was added in 
portions and the mixture was stirred for 45 min at 0°C. Then, 4 > 4-dimethyl-2,2-dioxo-2X , - 
[ 1,2,3] oxatliiazinane-3-carboxylic acid tert-biityi ester (617'mg) was added in one portion 

30 and the reaction mixture was allowed to stir for 20 hours at RT. HQ (IN aqueous 

solution, 10 ml) was added and stirring was continued for 15 minutes. The mixture was 
diluted with ether, washed with water and brine (the aqueous layers were re-extracted 
twice with ether), dried and evaporated. The crude product was purified by flash 
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chxomatography (0 to 15% gradient of CH3CN in CH2Q2) to give the desired product as a 
yellow gum. Yield: 545 mg. A regioisomer present in minor amounts was removed in the 
chromatographic purification step. 

MS (ISP): 344.5 (MH+) 

5 Step DJ: l>l-Dimethyl-3-(5-methyl-3-phenyl-pyrazol-l-yl)-prop)iamine 

[l,l-Dimethyi-3-(5-methyl-3-phe^ 

(540 mg) was treated with TFA/CH2CI2 3:1 (20 ml) at 0 °C for 2 hours. The resulting 
mixture was concentrated in vacuo and the residue was diluted with ethyl acetate: The 
organic layer was washed with a mixture of brine/sat Na 2 C0 3 and brine, dried and 
10 evaporated to give a crude oil. This was purified by flash chromatography (5% to 40% 
gradient of MeOH in CH 2 C1 2 > 0.5% NH4OH content) to give the title compound (349 mg) 
as a yellow gum. 

MS (ISP): 244.5 (MH + ) 

Step EJ: (2S)-1-{[1J-Dimeth^ 
15 acetyi}-pyrrolidine-2-carbonitrile, methanes ulfonic acid salt 

l,l-Dimethyl-3-(5-methyi-3-phenyl-pyra2ol-l-yl)-prop)damine (344 mg) was dissolved in 
dry DM1? (7 ml) under argon and calcium hydroxide (95 mg) was added. A solution of 222 
mg (S)-l-(2^cUoro-acetyl)>pyiToU<hne72rcarbonitrile (HA) in DMF (7 ml) was added 
wtiin S^hQurs^y m^ns of# syringe ,pumg and the resulting.doudy v m was allowed 

20 ,tastir fqr3 days. The mixture was poured into IN NaOH and extracted with ether. The 
organic layer was washed with IN NaOH and brine, dried and evaporated. The residue was 
*purifiediby .flash 'chromatography in CH2Q.2 (0 to 15%) to give 

the title 'compound asithe free base (281 mg).; For salt formation; 92 mg of this material 
were dissolved in abs. tert-butyimethyi ether (6 ml). To this solution was added 

25 methanesulfoiiic acid (2l42 nil, 0.1 M in tert-butylmethyl ether) drop by drop. The 

resulting suspension was stirred at RT for 30 min and then filtered. The title compound 
thus obtained was dried in vacuo. Yield: 101 mg. 

MS (ISP): 380.5 (MH^ free base") >' v- * - 

Example 79) 

30 f2S)-l-{f3-(5-Methyl-3-phenyl-pyrazoM^ 
carbonitrile, methanesulfonic acid salt 
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Step A]: 2,2-Dioxo-2X , -[l > 23]oxatliiazinane-3-carboxjiic acid tot-butyl ester 

This compound was prepared as described previously for 4,4-Dimethyl-2 > 2-dioxo-2A, , - 
[ l^]oxathi^ari^ acid tert-butyl ester (example 78, Step B]) from (3- 

hydroxy-propyl)-carbamic acid tert-butyl ester (10 g). The desired sulfimidate was 
5 obtained as a colorless foam (11 g). 

^-NMR (S CEiaa): 1& ts/9Hj, 2.09 W2H);£b^ 2H). 

Steps B] to D] : (2S)-l-{ [HS^Methyl^^ 4\ 
pyfroUdine-2-<^ ?jsOH ^ c;HVjv TS#) 8ia* 

This compound was obtained in analogy to example 78, steps C] to E^frpm 5-m^yl-3- 
10 phenyl- lHrpyrazole,,2^-D^^ 

and HA as a methanesulfonic acid^addition .salt . . •, „, -. v . . 

MS (ISP): 352.4 (MH+, free base). 

Example 80) 

(2SI-l-ai,r-Dimethvl-3-f 5-methyl-343^ttifluoro^ 
15 propvlaminot-acetylVpyrrolidine-2-carbonitrile, methanesulfonic acid salt 

Step A]: 5-Methyl-3-(3-trifluoromethyl-phenyl)-lH-pyrazole 

Ethyl acetate (2.45 ml) was added to THF (50 ml) and treated with sodium hydride (1.09 g, 
60% dispersion in oil) under argon. A catalytic amount of ethanol (2 drops) was added 
followed by dibenzo-18-crowh-6 (90 mg) and 3-trifluorometh)dacetophenone (235 g) 
20 dissolved in THF (20 ml), added over a period of 20 min. The brown mixture was heated 
to reflux for 2 hours, cooled and poured into water. The pH was adjusted to 5 to 6 with 2N 
HC1 and 2N Na 2 C0 3 , respectively. The aqueous phase was extracted with ethyl acetate and 
the organic layer was washed with brine, dried and evaporated to give the intermediate 
i,3-dicarbonyl compound as an orange solid. 

. 25 This material was dissolved in_ethanol7water 1:1 (50 ml) and treated with hydrazine 
monohydrate (0.8 ml). The mixture was refluxed for 3 hours, cooled and poured into 
water. The pH was adjusted to 8-9 with Na 2 C0 3 solution (2M) and the aqueous layer was 
then extracted with ethyl acetate. The organic layers were washed with brine, dried and 
evaporated to give a crude oil This was purified by flash chromatography (gradient of 
30 hexanes in ethyl acetate) to give the tide compound as a light yellow solid (1.4 g). 
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MS (ISP): 227.2 (MKT 1 "). 

Steps B] to D]: (2S)-l-({l,l-Dime1iiyl-3-[5-mettyi-3-(3-trifluorometh7i-phenyi)-pyrazol- 
l-yl]-prop)iainino}-ac€tyl)-pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

This compound was obtained in analogy to example 78, steps C] to E] from 5-methyl-3- 
5 (3-faifluoromethyi-phen^ ■ 

[ 1 ,2,3 ] oxathiazin ane- 3 -carboxyiic acid tot-butyl ester and IIA as a methanesulfonic acid 
addition salt 

MS (ISP): 448,2 (MH+, free base). 

■ -. • * ■ ■ 

Example 81). 

10 teSM-faj-Dimethvl-S^S-me&Y^ 

propylami nn^acety iVpyrrohdine-2-carbonitrile, methanesulfonic acid salt 

The title compound was-obtained in analogy to example 80, steps A] to D] -from 3,- 
trifluoromethoxyacetophenone, 4,4-dimethyI-2,2-dioxo-2A/- [1,2,3 ] oxathiazinane-3- 
carboxylic acid tert-butyl ester and IIA as a methanesulfonic add addition salt 

15 MS (ISP): 464.4 (MH\ free base). 

Example 82) 

(2Sy»Ul f3/-B^Ethyi^3^phenyl-pyrazoU 1 -vl V U -dimethyl-propvlaminol -acetyl! - 
p^oU(fene^ ; . j o ^> : -, r.-- , , , s - 3 

This compound was made in analogy to example 80, steps A] to D] from acetophenone, 
20 ethyLprppionate, 4,4-dimeth\d-2^«dioxo-2X > - [ 1 A3] oxathiazinane-3-carboxjdic acid tert- 
butyl ester and IIA as a methanesulfonic acid addition salt 

MS (ISP): i94:4 (MH*, free base). M ' ' v ;> :; ' * 1 

: * ,:. ■•■•>. <:ff»' { : .. ■ V ..y^ ; - ; ■: .. 

Example 83) ' , ■■ ■ ^i:* ,/•<. : ;v* . \ .; ; x, ..: 

f2S)-H flJ-Dimethyl-3-(5-meth^ 
25 pvrroIidine-2-carbonitrile, methanesulfonic acid salt 

Step A]: 3-(5-Methyi4H-pyra^I-'3-yl)-pyridine 
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This compound known in the literature was prepared via the 1,3-dicarbonyl intermediate 
according to modified procedures from Ferenczy et aL y Monatsh Chem. 1897, 18, 674 and 
Gqugti et. aL, /. Chenu Soi } l933> 350: Methyl nicotinic acid (20_g) was dissolved in THF 
(250 ml) and acetone (39 ml) was added. Solid potassium- tcrt-butoxide (18 g) was added 

5 in portions over 15 min and the resulting yellow suspension was heated to reflux for 60 
min. The mixture was then cooled and the solvent was evaporated in vacuo to leave a 
brown solii This was dissolved in water/ethanol 1:1, quenched with acetic acid (13 ml) 
andtreated >vith hydmin^ ; monohy(tate|8.9 ^).,The resulting solution was heated to 
refl^jfpr.60. min, co^oje^^ acetete. t ^e^or|^c 

10 layer was separated, washed with brine, dried and evaporated to leave an orange oil This 
material was treated with ethyl acetate/hexanes 1:1 (250 ml) whereupon crystallization 
ol:curred&T^ filtered to give the desired 

compound a^acolori^ - ?v> - v ??\ -1' \ft:Y7&?\ Vh:Y>»*F 

X H-NMR (5 CDCI3): 2.74 (s, 3H), 6.41 (s, 1H), 7.33 (dd, 1H), 8.06 (m, 1H), 8.55 (dd, 1H), 
15 8.99 (d, 1H). 

Steps B] to D]: (2S)-l-{[l,l-Dimetiyl-3-(5-met^ 
propylamino]-acetyl}-pyrrolidine-2-carbonitrile, methanesulfonic acid salt 

This compound rwas obtained in analogy to example 78,steps<C] to p].frpm 3r(5-methyi- 
l#-pyrazol-3-yl)-pyridine, 4,4-dimethyl-2,2-dioxo-2A , -[ l,2,3]oxathiazinane-3-carboxylic 
20 acid tert-butyi ester and IIA as a methanesulfonic acid addition salt. 

MS (ISP): 381.4 (MKT 1 *, free base). 

Example 84) 

f2S)-l-UlJ-Dimetitvl-3^ 

pyrrolidine-2-carbonitrile. methanesulfonic acid salt 

25 Starting material for this synthesis was [ 1, l-dimethyl-3- (3-methyl-5-pyridin-3-yi-pyrazol- 
l-yl)-propyl]-carbamic acid tot-butyl ester, that was obtained as the minor regioisomer in 
the allegation of 3-(5-methyl-lH-pyrazol--3-yl)-pyri<line with ^-dimethyl^-dioxo^A/- 
[l,2,3]oxathiazinane-3-carboxylic acid ferf-butyl ester (example 83, step B]. The title 
compound was then obtained in analogy to example 78, steps D] and E] as a 

30 methanesulfonic acid addition salt 



MS (ISP): 381.3 (MH + , free base). 



\ 
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Example 85) 
r2S)-l-n3^3-(3-CMoro-phen^^ 

acetvlVpyrroUdine-2-carbonitrile, methanesulfonic acid salt 

This compound was made in analogy to example 80, steps A] to D] froin 3-cKl6ro- 
5 acetophenone, ethyl acetate, ^-dimeth^^^-dioxo-aX'-fl^^Joxa^azmane-?- 
carboxylic acid tert-butyi ester and HA as a methanesulfonic acid addition salt 

MS (ISP): 414.5 (MH+, free base). ' ' : " 

Example 86) 

fcS)4-(l3-r3-(3,4-^ 
10 acetylVpyrrolidine-2r.carbonitrile, methanesulfonic acid salt 

fins compound was made in analogy to example 80, steps A] to D] from 3,4-dichloro- 
acetopherione, ethyl achate, 4,4 : (iimethyl-2,2-dioxo-2X , -[ 1,2,3] 6xathikzihane-3- 
carboxylic acid tert : butyl ester and IIA as a methanesulfonic acid addition salt 

MS (ISP): 448.4 (MH + , free base). 

15 Example 87) 

r2S)-l-(fi;i-Dimeth^ 
TO acel^Vrpyn-olidin^ jgg^ ag^y^ife^ salt jt ... . 

ll^le3^^ 

20 ester and IIA as a methanesulfonic acid 

addition salt- ,r ^- ;;y . y - . . * .. '-v : 

MS (ISP): 434.5 (Mtf, free base). 

Example 88) 

/2S)-l-fr3-(5Jsopropyl-3^^ 
25 pyrrohdine-2-carbonitrile, methanesulfonic acid salt 



PCT/EP02/11711 
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This compound was made in analogy to example 80, steps A] to D] from acetophenone, 
ethyl 2 : methyi-propionic add, 4>4 : dimethyl^ oxathiazinane-3- 
carboxjdic acid tot-biityl ester and IIA as a methanesidfonic acid addition salt. 

MS (ISP): 408-5 (MH*, free base). 

5 Example8?) . 

r2SM4flJ-Dimethvl-3-(5-metliYi-3^ 
• PYrrolidme-2rC^bonitrae, methanesulfonic add salt , ,. t ^ ^ ^ ? . ._ V4; ^ : ,> ;ff „ cfr? 

This compound was" made in analogy tb isxampicr'^3V s^^s^f JfroiS^SSdxIl r 
thi6]M^2-<^^ 
10 carboxyli^add^crfrbutyl jester^and IIA^as a-methanesulfpnic ? add addition salt 

MS (ISP): 386,4 (MH**, free base). ^ - ; 

Example 90) 

f2S)-l-lfl j-Dime&yl-3-(5-meth^ 

pyrrolidine- 2-carbonitrile, methanesulfonic add salt 

15 This compound was mdde in analogy t6 example 83, steps A] to D] from methyl 

isbnicotinic add, acetone, 4,4-dimethyl-2,2-dioxo-2X'- [ 1 ,2,3] bxathiazinane-3-carboxylic 
add tert-butyl ester and IIA as a methanesulfonic add addition salt. 

MS (ISP): 381 4 (MH 4 , free base). 

Example 91) 

20 teSM-fflJ-Dimkhyi-S-^^ 

propylaminol-acelyD-pyrrohdine-2-carbonitrile methanesulfonic add salt 

Tliis compound was made in analogy to example 83, steps A] to D] from methyl 6- 
methyinicotiiiic add, iacetone, 4,4-dimethyl-2,2-dioxo-2X,'-[l ,2,3]oxathiazinane-3- 
earboxylic add tert^butyi ester and IIA as a methanesulfonic add addition salt.. 

25 MS (ISP): 395.3 (MH*, free base). 
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Example9i) r '7*. 

r2S)-l-(f3-(5-Cvdopropvl-3-phenvl-pvrazoM^^ 
pyrrolidine-2-carbonitrile. methanesulfonic acid salt 

This compound was made in analogy to example 80, steps A] to.D] from acetophenone, 
5 ethyl cydopropanecarboxylic acid, 4,4-dimethyl-2^-dioxo-2X > -[l A3]oxathiazinane-3- 
carboxyiic acid terf-butyl ester and HA as a methanesulfonic acid addition salt 

MS (ISP): 406:4 (MH*, free base). 

Example 93). - . ;■ ... m , ■ , - c f , v . rj ,.- ; ,. 

f2S)-l-UlJ-Dimethyl-3-(5-me1^^ 
10 pyrroUdine-2-carboiiitriIe, methanesulfonic acid salt 

This compound was riiade in analogy to diarnple 83, steps A] to D] from methyl 

pyfannedLrboiylic acid, acetone, 4,4idtoethyl-2,2-dio^ 

carbbxyhc acid* tert-but)d ester and ILATas ^methanesulfonic add aclditidri salt " v 

MS (ISP): 382.3 (MH*, free base). 

15 Example 94) 

teSKl-(ti43^5^6fo^^^ - ; 

This compound was made in analogy to example 83, steps A] to D] from methyl 3- 
^ropyffc^^ 3-cMoropyridine-5-carboxylic 
20 add -according to Meyer v et al., Cherru Ber.1928, 61, 2211), acetone, 4,4-dimethyi-2 > 2- 
«choxo-^V[ 1,2*3;] ora^ , ... ¥ 

methanesulfonic add addition salt 

MS (ISP): 415.4 (MHT, free base). 

Example 95) 

25 /2SM-( f LI rPimethvl-3r/ 5-methvl-3-pyridin-2-vl-pvTazoI- 1 -yl Vpropylaminol -acetyl}- 
pyrrqlidine-2-carbonitrile, methanesulfonic add salt 
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This compound was made in analogy to example 83, steps A] to D] from methyl pyridine- 
2 f -carbpx)dic aci^aatone, 4,^4^1^ 

acid tert-butyl ester and IIA as a methanesulfonic acid addition salt 

MS (ISP): 381.3 (MH+, free base). 

j/^' . i ■ • . • > • 
5 Example 96) 

pS M^fl.l-Dimethy^ 

This compound known previously in the literature was made in analogy to Katsuyama et 
10 ,IFS^ (10 ml) and 

p6^siui^^buy^Xi-35 g) was a^^undCTl^gcjii: Thesusjperisioil cooled to 
0°C and trifluoroacetic acid ethyl ester (1.43 ml) was added drop by drop. The color and 
the texture of the suspension changed within 10 min and the resulting mixture was allowed 
to stir at RT for 60 min. Water (50 ml) was added and the solids were dissolved. Acetic 
15 acid (2.5 ml) was added and a yellow precipitate was observed. Ethyl acetate was added and 
the 'material was partly soluble in the organic layer, the ctear aqueous layer was separated 
and lie suspension in the orgianiclayer was teiicentrdted m vacuo. The residue was 
suspended in etibahbl/water 1:1 (50 ml) and treated with hydrazine monohydrate (0.61 
ml). The solution was heated to reflux aj^d gradually cleared to become a clear solution. 
20 Acetic acid (2 wlj[yrvs added and heating w^^ continued for 5 h. The solution was then 
cooled, poured into brine and basified with satiirafed Na 2 C0 3 solution. The aqueous layer 
was extracted with ethyl acetate and the organic layer was separated, washed with brine, 
dried and evaporated to give a crude product This solid was triturated with ether (5 ml) 
for 30 min and filtered. The resulting solid was dried in vacuo. (Yield: 1.4 g). 

25 MS (ISP): 214^1 (MH*). : 
Steps BJ.to.D]: (2S)rl-{[l,l r Dmeth^ 

propylamino]-acetyl}-pyrroUdine-2-<^bomtrile, methanesulfonic acid salt 

This compound wasrmade in analogy to example 78, steps C] to E] from 3-(5- 
trifluoromethyl-lH-pyrazol-3-yl)-pyridine (from step A]), 4,4-dimethyl-2,2-dioxo-2X'- 
30 [ 1,2,3] 6Whiazinane-3-carboxyiic acid tert-butyi ester and HA as a methanesulfonic acid 
addition salt 
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MS (ISP): 435.4 (MH+, free base). 
Example 97) 

f2S)-l-iflJ-Di methyI-3-(3-pyridin-3-^ 
2-carbonitrile. methanesulfonic acid salt 

5 This compound was made in analogy to example 78, steps C] to D] from 3-(lff-pyrazol-3- 
yl)-pyridine (synthesized according to the literature; Plate etal, Biborg. Med. Chem. 1996, 
4 (2), 227 and Schunack, Arch. Pharm. 1973, 306, 934, 941), 4,4-dlmemyl-2,2-dioxo-2V- 
[l,23]oxatbiazinane-3-carboxylic acid terf-butyl ester and HA as a methanesulfonic acid 
addition salt 

10 MS (ISP): 367.3 (MKT, free base). 

Example98) ~-, v: 

acetvn-pvrrolidine- 2-carbonitrile, methanesulfonic acid salt 



N=f >k n $J}£ n KO-BU.DMF jrf*-v P jOK F 

BA^ NHR" NHR 

XXVI XJX minor regioisomer. major regioisomer 



* \- u A • 1 ^ . j#^#r. • '^if^T M RT= BOpXXyil-A 

Ft substituted aryl. heteroaryi 1 — ^- R w = H: UIK-A 

Synthesis of this type of compound required the preparation of the corresponding amine 
precursor EQDKL This Compound in accessible in analogy to the synthesis of the pyrazol type 
amines IOH by replacing the pyrazole starting materials XXII with [l^^jtriazoles XXVI. 
[ 1,2,4] triazoles XXVI vised in examples 98 -. 100 axe commercially. available, known in the 
20 literature or were prepared in analogy to literature procedures. Similarly, regioisomers 
(e.g. XXVE-A andXXVII-B) maybe formed in the alkylation of XXVI that are isolated 
individually, deprptected by acid treatment to give amines IIDC Amines IIIK are 
subsequently used in the final coupling step with HA to give cyanopyrrolidine I. 



The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
25 methyl-3-phen>d-lH-pyraz61e with 3-(5-methyl-lH-[^ that was. 
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synthesized according to the literature (Francis etdL, Tetrahedron Lett 1987^ 28 (43), 
5133). The compound was obtained as anie&anesulfonicacid addition salt 

MS (ISP): 3823 (MH + , free base)i " ; ; 



Example 99) 



5 f2S)-l-HlJ-Dimethyl-3-(3-pyridin-3^ , 
propylaminol-acetYll-pyrrolidm^ methanesulfonic acid salt 

Hydrazine monohydrate (0.34 ml) was dissolved in ethanol (6 ml). Ethyl trifluoroacetate 
(0.83 ml) was added dropwise over a period of 15 min at 0°C and the resulting mixture was 
10 allowed to stir for 90 min at 0°C. The solution was concentrated foabout 20%io£the initial- 
volume in vacuo at 35°C and the trifluoroacetic acid hydrazide obtained that way was used 
without further purification. 

Nicotinamidine hydrochloride (1.5 g) was suspended in ethanol (8 ml) and a suspension 
of sodium methoxide (514 mg) in 4 ml ethanol was added slowly. The resulting suspension 

15 was allowed to stir for 60 min at RT and then filtered. To the filtrate was added the 
ethanolic solution of trifluoroacetic acid hydrazide made previously by syringe and the 
syringe was washed with a small amount of ethanol. The resulting solution is then allowed 
to stir at RT for 4 days under argon. A 1:1 mixture of ether and hexanes (approx. 25 ml) 
was added to the solution and the solvent was decanted from an oily precipitate and 

20 concentrated in vacuo to leave crude trifluoroacetic acid NMimino-pyridin-3-yi-methyl)- 
hydrazide (759 mg) as a semisolid. 

This material was treated in analogy to the literature (Evans et at, US Patent 4,038,405, > 
1977) with 3N NaOH solution (12 ml) under reflux for 1.5 h and the resulting mixture was 
allowed to stir at RT over night The suspension was filtered and the solid was washed with 
25 cold water and dried in vacuo. The residue was triturated with hexanes (10 ml), filtered and 
dried to give the title compound as a colorless solid (180 mg) . 

'H-NMR (DMSO-^): 7.35 (dd, 7=7.6, 4.0Hz, lH) L &M (dt, 7=8.0, 2.0Hz, 1H), 8.41 (dd, 
7=4.8, 1.6Hz, 1H), 9.13 (d, J=1.6Hz, 1H); MS (ESI"): 212.9 ([M-HT). 



Steps B] to E]: (2S)-l-{[l,l-DimethyW-(3-pyri^ 
30 l-yl)-propylamino]-acetyl}-pyrroUdine-2-carbonitrile, methanesulfonic acid salt 



] 
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The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyl-3-phenyl-lH-pyrazole with 3-(5-tiMuoromethyl-l^ 
from step A] . The desired cyanopyrrolidine was obtained as a methanesulfonic acid 
addition salt as a light yellow, hygroscopic solid 

5 MS (ISP): 436.4 (MH + , free base). 

Example 100) 

f2S)-l-UlJ-Dimethv l-3-^ 
acet^lt-pvrrolidine-2-carbonitrile 

This compound was made in analogy to example 78, steps C] to E] by replacing 5-rnethyl- 
0 3-phenyl-lH-pyrazole with 2-(5-meth)d-lH-[l^,4]tria2ol-3-yl)-pyra2ine. This compound 
kijown in the literature was prepared from pyrazme-2-carboxylic acid hydrazide (Reich et 
aL, J. Med. Chem. 1989, 32(11), 2474) in analogy to Francis et al y Tetrahedron Lett. 1987, 
28 (43); 5133. The title compound was obtained as the free basfe as a colorless oil. 

MS (ISP): 383.3 (MH+). 

5 Example 101) 



f2S)-l-(flJ-Dimethyl -3-(2-me&^^ 
pyrrolidine-2-carbonitrile 



r 1ji11'. ... _i3ds 



XXVIII 



XIX 



R = aryl/hkeroaryl; R' = H 
R.R , = annelatedaiyl 



KO""Bu,DMF R3 

— - i^v 



R4 



NHR n 



R4 
NHR" 



nunoT regioisomer 
XXIX-B 



major regioisomer 



acid I R"=BOC: XXK-A 

1 — ^ R B =iL THLrA 



Synthesis of this compound required the preparation of the corresponding amine 
precursor HIL; This compound is accessible in analogy to; the synthesis of the pyrazol type 
amines IHH by replacing the pyrazole starting Materials XXII with imidazoles XXVIII.- 
Imidazoles XXVIII used in examples 101 - 105 are commercially available, known in the 
literature or were prepared in analogy to literature procedures. Similarly, regioisomers 
(e.g. XXDC-A and XXDC-B) may be formed in the alkylation of XXVIII that are isolated 
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individually, depirotected by acid treatment to give amines HDL Amines IIIL are 
subsequently used in the final coupling step with IIA to furnish cyanopyrrolidines I. 

The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyl-3-phen)drlH-pyfazole with commercially available 2-methylbenzimidazole; The- 
5 desired compound was obtained as the free amine as a glass. ( > ' * 

MS (ISP): 354.3 (MH*). 

Example 102) 



f2S)-l-{flJ-Dimethyl-3-(2-meth^^^ 

py^6lidine«2-^bonitrile l T/ L: + #% V; -e s / r "f*--iW 

10 StepX]:3-(2-Methyl-lH-imid^ > ■ • K 

Bromoacetylpyridine hydrobromide (1.0 g) and acetamidine hydrochloride (0.505 g) were 
suspended in methanol. Potassium ferf-butoxide (1.0 g) was added in one portion - the 
mixture turned slightly yellow. The resulting suspension was heated to reflux for 6 hours 
and was th6h cooled and filtered. Solvent was removed in vacuo and the residue was 
15 dissolved in CHCI3 and adsorbed onto silica gel that was charged onto a silica gel column. 
The column was eluted with C^Qi/MeOH/NI^OH 90:10:1 and the fractions containing 
the desired product were combined and evaporated to give an oil (79 mg). 

!H-NMR (CDCI3): 2.50 (s, 3tf), 7,27 (s, 1H), 7.30 (m, 1H), 8.05 (m, 1H)> 8.46 (m, 1H), 
8.93.(m, 1H). ; . iV . ;f;r ... 

20 Stfeps B] to D j : (2S)-l-{[l,i-D^ 

propylamino] racetyl}-pyrroUdine-2-carbonitrile 

The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyl-3-phenyl-lH-pyrazole with 3-(2-methyi-lH-imidazol-4-yi)-pyridine obtained in 
Step A]. The desired compound was obtained as the free amine as a glass. 

25 MS (ISP): 381.3 (MH + ). 

Example 103) 



(2SM-(riJ-Pimethvl-3-(4-phen^ 
carbonitrile. methanesulfonic acid salt 



i 
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The title compound was obtained in analogy to example 78, steps C] to E] by replacing 5- 
methyl-3-phenyi-lH-pyrazole with commercially available 4-phenyi-lH-imidazole. The 
desired compound was obtained as the methanesulfonic acid addition salt 

MS (ISP): 366.2 (MH + , free base). 

5 Example 104) 

f2S)-l-{riJ-Dimethyl-3-(4-pyri din-2^^ , 
pyn:olidine-2-carbonitrile v methanesxilfonic acid salt .. 4 ..... . 

Step A] 2-(lH-ImidazoW-yl)-p)nridine ( , , , t ; 

This compound known in the literature was made by an alternative route iii analogy to 
10 Heterocycles 1994, 39 (1), 139: Tosylmethyhsocyanide (TOSMIC) (3.57 g) was suspended 
in ethanol (50 ml) and 2-picolinealdehyde (2.0 g) was added Sodium cyanide (92 mg) was 
added in one portion at 15°C and the mixture was allowed to stir - the internal 
temperature rose to 26 °C and a dear solution was bbtainediThe mixture was cooled again 
to 15 °C and the intermediate oxazblirie derivative precipitated. The suspension was 
15 filtered and the solid intermediate was washed with ether/hexaties 1:1 and dried in vacuo 
(yield: 4.77 g). 

This material was dissolved in 7M NH 3 in methanol (125 ml) and heated at 100°C for 24 h 
in a sealed tube. The mixture was cooled, evaporated in vacuo and the residue f was r purified , 
by flash chromatography to give the desired.cpmpound t as an oil ,(1.56 g). 

20 1«I^4^ ^'''^•^ v ' • ^ 

sUfs^tcT^ 

acety^p^oh^ acid salt 

Tile title cbriipouiid was obtained in ahaiiogy to example 78," steps C] to E] by replacing 5- 
methyi-3-phenyl-lH-pyrazole with 2-(lH-imidazol-4-yi)-pyridine obtained in step A]. 
25 The desired compound was obtained as a methanesulfonic acid addition salt 

MS'(ISP): 367.3 ^Mtr, free base). 

Example 105) ......... v . . 

(2S )- 1 - 1 f I J -Dimethvl-3-( 4-pyridiri-3-yl-iinidazol" l-yl)-propylamino1 -acetyll- 
pyrrolidine-2-carbonitrile, methanesulfonic acid salt 
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The title compound was obtaihed in analdgy to the previous i example 104, steps A] to D] 
from pyridine-3-carboxaldehyde as an initial starting material. The desired compound was 
obtained as a methanesulfonic acid addition salt 

MS (ISP): 367.2 (MH*, free base). 

5 Example 106) ' 

2-carbonitrile. methan^ nlfonic acid salt 
S^A]:S-M^^ 

2-Metbdty-7^ (246 mg, synthesized according to /. Org. 

10 Chgn, 19?1, 56 (15), 463$) jvas dissply^i in etl^ol/^ater : l:l (14 ml) and sodium acetate 
(600 mg)^dhyc^o mg).w^ added. ,The r^idj^g^uspension 

was heated Jo reflux for 4 hours until TLC analysis confirmed complete consumption of 
the starting tetrahydroquinolinone. The reaction mixture was poured into a mixture of ice, 
water and IN NaOH (pH > 10) and the aqueous layer was extracted with ethyl acetate. The 

15 organic layer was separated, washed with brine, dried and evaporated to give a crude 

product This was purified by flash chromatography (gradient of ethyl acetate in hexanes, 
20% to 50%) to give the "desired product as a mixture of (i&Z)-isomers (232 mg) as a ; 
yellow solid: v 

Mp: 124-126°CMS (ISP): 193.1 (Mjf). . 

20 Step B] to C]: (2S)-l'q(5i^S)-(2-Methoxy-5,6,7,8-te^ 

acetyl] -pyrrohdine-2-caibonitriIe, methanesulfonic acid salt (mixture of 2 diastereomers) 

Thi^ compound was synthesized as a mixture of 2 diastereomers in analogy to example 2, 
steps A] to B] from 2-methoxy-7,8-dihydro r 5H-quinolin-6-one oxime, 4,4-dimethyi-2,2- 
dioxo-2A'- [ 1,2,3] oxathiazinane-3-carboxyhc acid tot-butyl ester and IIA as a 
25 methanesulfonic acid addition salt 

MS (ISP): 315.3 (MH+, free base). 

Example 107) 



f2SH-friJ-Dimethvl-3r(5-ra^ 
pyrrolidine- 2-carbonitrile 
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This compound was obtained in analogy to example 14 and example 78 (steps C] toE]), 
respectively, from 5-cyano-2-methyl-indole> 4,4-dimethyi-2,2-dioxo-2V- 
[l,2,3]oxathiazinane-3-carboxyiic acid tert-butyl ester and HA. 

MS (ISP): 378.4 (NOT). ' y 

5 Example 108) 

(2S)-UU(1SM -Methyl-2-(3-phen^ 

carbonitrfle 



JNH + ° <\_y *- minor regioisomer + R Y ^- NHR » 

R Y ^R" XXX-B R** 

X=C; Y=N: XXII IV 



major regioisomer 

X=N;Y=N: XXVI acid l~ R"=BOC: XXX-A 

X=N;Y^Ci XXVli 1 ^ R"=H: ffiM-A 

R = substituted aryl, heteroaryl 

10 Synthesis of this compound required the preparation of amines IIIM, that can be prepared 
as described for the pyrazoles IIEH, triazoles IIIK and imidazols IHL by replacing 
sulfiinidate XIX with sulfimidatelV. Starting pyrazols XXII, [1^,4] triazoles XXVI and 
imidazblsiXXVIII used in 'ex^ - 112 kre commercially available, are known or are 

prepared as described in the previous examples or in the individual examples that follow. 

* 15 ' feegioisomeris (e.g. XXX-A) may be formed that are isolated individually, deprotected by 
paci<^ IIIM. Amines IIIM are subsequently used in the final 

coupling step with IIA to furnish cyanopyrrolidines I. 

,The aboye^title compound wa^ obtamedm 78, steps C] to E] by 

^replac^g ? 53methyl-3^ 3 T phenyijli/^ , 

ip pyrazole and by replacing sulfimidate XK with IV and ;with the exception, that the final 

coupling step, with IIA was done as described in example 1. The title compound was 

obtained as the free amine as a glass. 

MS : (ISP): 338.3 (MH + ). . : . vr - 
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Example 109) 

(2S)-l-n(JSV2-f3-f4-Metiioxv-phenylVpYra2ol-l-vi1-l-meth^-ethvi^inol-acetviV 
pvrrolidiiae-2-carbonitrile 

The title compound waspbtained in analogy to example 78, steps C] to E] by T replacing 5- 
5 meA^-S^hrajd-lH-p^azole with coi^erdjally available 3-(4^metli9^^ :] 
pyrazple and by replacing sulfimidate 3nXwiA ( W final 
coupling step, with IM y was done as d^cribed in jex^ple L L The tide cpmpoimd was 

obtained as the free amine as a glass. 

> y>v~*y ;i.V,v v; v.... ; - r 

MS .(ISP): 368.4^MHt) : ^ nc y^ \\ • • i *u 5 :\; w-uj}. jWoj ^ *rjiG .yrx&j . 
10 Example 110) 

acetfoVpyrrdlfr^ 

The title compound was obtained in analogy to example 78, steps C] to E] from 3-(4- 
methoxy-phen^-lH^l^^ltriazole (Hoggarth et dL, /. Cherru Soc. 1950, 1579 - 
15 synthesized in analogy to Lin et al, J. Org. Cherru 1979, 44 (23), 4160, from 4-methoxy- 
benzamide) by replacing sulfimidate XIX with IV and with the exception, that the final 
coupling step with IIA was done as described in example 1. The title compound was 
obtained as the free amine as a glass. 

MS (ISP): 369.4 (MH+). 

20 Example 111) 

pvrrolidine>2-carbonitrile 

The title compound was obtained in analogy to example 78, steps C] to E] from 5-methyi- 
3-phenyl-lH-[U,4]triazole (Francis et aL, Tetrahedron Lett. 1987, 28; (43), 5133) by 
25 replacing sulfimidate XEX with IV and with the exception, that the final coupling step with 
IIA was done as described in example 1. The tide compound was obtained as the free 
amine as a glass. 

MS (ISP): 353.4 (MIT). 



Example 112) 
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(2S)-l-fr(iSVl-Methyi-2-r5-m^ 
pyrroUdine-2-carbonitrae 

The title compound was obtained in analogy to example 78, steps C] to E] from 5-methyl- 
3-phenyi- lH-pyrazole by replacing sulfimidate XDC with IV and with the exception, that 
5 the final coupling step with HA was done as described in example 1. The tide compound 
was obtained as the free amine as a glass. 

MS (ISP): 352.4 (MH*). • * 

Example 113) 

f2S)-l-iriJ-Dimethvl-2-f5-phenv^ 
10 2-carbonitrile, hydrochloride salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
: dibf omopyridirie, l^-diaminor2-methlypropane, phenyiboronic acid and HA The residue 
* obtained by flash chromatography was dissolved in dioxane and precipitated by treatment 
with HC1 in dioxane yielding a white powder. 

15 MS (ISP): 378.4 (MH+). ■•• 

Example 114) 

f2SM-n2rf5-(3-Methoxy-pheft^ 
pvrroUdine-2-carbonitrile, hydrochloride salt 

wiTfii^co!5p6GM^3s ^i^e&w 7 in&6gy~{o example 36j'steps T A] tq G] starting from 2y5- 
20 ^dibrombpyridirie^ ii2ndiammo;2 acid an,d IIA. 

AThe r&iHue^ dissolved in THF and precipitated by 

treatment with HQ in ether yielding a white powder. 

MS (ISP):;408.5 (MH+): : •>' ■ * : . 7 .v . • ; : v ,/\.v. >c :T 

^Example 115) 

25 I /25)rl-({2 f 45-(4-^ 

pvrrolidine-2-carbonitrile, hydrochloride salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, 1 >2-diamino-2-methlypropane, 4-cyanophenyIboronic acid and HA. 
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t 



The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with HCl in ether yielding a white powder. 

MS (ISP): 403.6 (MH+): C ^ ■ " - 'V 1 ; , . .. ■; -Tvl:;- ' 



This compound wzts obtained miarialogy to example 36/ steps A] to <2]?starting from 2j^X . 
dibr6m6pyridihe,'l,2^amino-2-m 



MS (ISP): 408:5 (MH+), . ; 

Example 117) 

r2S)-l-(f245^3-Cyan^ 
pyrroUdine-2-carbonitrile , hydrochloride salt 

This compound was obtained in analogy to example 36, steps A]? to C] starting from 2,5- 
dibromopyridine; l, J 2"-diamino-2-m'ethlyi>ropane, 3-cyanqphenyiboronic acid and IIA; 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with HCl in ether yielding a white powder. 

MS (ISP): 403.(5 (MH+). •< v - \. 5 - . 

Example 118) 

(2S)-i-( l245-(3-Cyano-phen^Vpyridin-2-ylamino1 -ethylaminol-acetylVpyrrolidine-2- 
carbonitrile, hydrochloride salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamihoethane, 3-cyanophen)dboronic acid and IIA- The residue 
obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HQ in ether yielding a white powder. 



Example 116) . 



feSM^^S-fc-Metfroxy-ph^ 



dimethyj-ethylaminol-acetyiV 



pyrrolidine-2-carbonitrile, hyd rochloride salt 




MS (ISP): 375:5 (MH+). 



Example 119) 
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/2S)-l-nhl-DimethyI-2-f5-(3-rt^ 

acetvlVpvrrolidine-2-carbonitrfe. methansolfonic acid salt * 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridihe, l^-idiamino-2-methlypropane, 3-(trifluoromethyi)-phenylboronic acid 
5 and IIA. The residue obtained by flash chromatography was dissolved in tert-butyl methyl 
ether and precipitated by treatment with methanesulfonic acid yielding a white powder. 

MS (ISP): 446.4 (MH+). 

Example ,120) 

(2S H -( f 1 J -Dimethyl-2- f 5- ( 4-ti^uoromethyl-ph^^ 
10 acetyl) -pyiroli^ne-2-carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-(trifluoromethyl)-phenylboronic acid 
and HA. The residue obtained by flash cliromatography was dissolved in tert-butyi methyl 
ether and precipitated by treatment with methanesiilfonic acid yielding a white powder. 

15 MS (ISP): 446.3 (MH+). 

Example 121) 

(2S)-1- ( f 1 J -Dimethyl-2- f 5- ( 2-trifluorome1hyi-phenyi)-pyridin-2-ylamino1 -ethvlaminol - 
acetyl)-pyirolidine-2-carbomtrile, methansolfonic acid salt 

20 dibfoinftpyn^ 

and IIA. The residue obtained by flash chromatography was dissolved in tot-butyl methyl 

ether and precipitated by treatrrient with methanesulfonic acid yielding a white powder. 

•'•;>'* ■■{,\ : ;';\v T T;-^v/r r jj.\pr ; .rfi» v •/ ;<> • w.tf "< ■.. »~ • ■ ■ . : * v ■•I7*'^'~"f ■■" ; { ; 

MS (ISP): 446.3 (MH+). 

Example 122) 

! ^ " v: V.. , 

25 f2S)-l-( 12-f 5-f 3.5-Bis-trifluorometh>d'phenyl)-pyridin-2-yj amino1 -1 .1 -dimethvl- 
eth)daminol-ace1?^)>pyrroUdine-2-<^bonitrile t methansolfonic acid salt 

-This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamino-2-methlypropane, 3,5-bis(trifluoromethyl)-phenyiboronic 
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, . • ,,, : . Nr 103...... .;, !; , ; . 

add and ILA.<-The residue obtairied by flash : chromatography was dissolved in tot-butyl - 
methyi ether and precipitated by treatment with methanesulfonic acid yielding a white 

• 1iV"~- < ' ;> v. ■■^"..J-;. V.- : .r. ■;.T.*r! r v. j V Wr :.. 
powder. 

MS (ISP): 514.3 (MH+). 

5 Example 123) 

■ vV T-7- • J r r:-" 

f2S)-l-H2-(f33MBipyridinyl^^ 

carbomtrile, methansblfonic aad salt ' 4 

^7-7 H' r J.r- ori^fijv^o-;^;?-^ yu>rrao?£ufc;iA //3V ♦'Ja^J *ir ^4>j.»apy ukjhXi 

TKis- compound was obtained infaMogy ^example 36;rste^>A3:tp *^ 
dibroASj^ 

10 residue obtained by flash chromatography was dissolved in tot-butyl methyl ether and 
ethyl 'acetate and preapitated by treatment with memanesulfonic aad yielding a shghuy 
yellow powder. 

MS (ISP): 377,3 (MH+). 

Example 124) 

15 f2S)-l-n2-f5-(2.4-Di^ 
acetylV-pyreoUdihe-i-carb^ 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,5- 
dibromopyridine, l,2-diamino-2-methlypropane, 2,4-dimethoxyphenylboronic acid and 
IIAl The residue obtained by flash chromatography was dissolved in tot-butyl methyl 
20 ether and ethyl acetate and precipitated by treatment with methanesulfonic acid yielding a 
slightly yellow powder. 

MS (ISP): 438.5 (MH+). 

Example 125) , : , ir: . 

( 2S hlzLiZz f 6- (4-Methoxy-phenvl Vpyridin-2-yiamino] -ethylaminol-acetyl) -pyrrolidine- 
25 2-carbonitrile. hydrochloride salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 4-methoxyphenylboronic acid and IIA. The residue 
obtained by flash chromatography was dissolved in THF and preapitated by treatment 
with HC1 in ether yielding a white powder. 
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MS (ISP): 380.5 (MH+). 

Examplel26) ^ 

f2S)-l-f{2-f6-(4-Cyano-phenYlVpYridm^ 
carbdnitrile. hydrochloride salt 

5 This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 4-cyanophenyiboronic acid and HA. The residue 
obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HC1 in ether yielding a white powder. 

MS (ISP): 375.5 (MH+)! 

10 Example 127) » . 

f2S)-l-({2-f6-(3-Methoxy-phenyD-pyridm^ 
2-carbonitrile, hydrochloride salt >■ 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 3-methoxyphenylboronic acid and IIA. The residue 
15 obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HQ in ether yielding a white powder. 

MS (ISP): 380.5 (MH+)'/ 

f2S)-l-(J2-f6-(4-Cfeno-phenyi)-pY^ 
20 - p^5Mii^ salt 

This compound was obtained in analogy to example 36, steps A) to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-cyanophenylboronic acid and HA 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
' treatment with HC1 in ether yielding a white powder. 

25 MS (ISP): 403.6 (MH^). 

Example-129) 

^2S)-l-niJ-Dimethyl-2-f6-phen)d-pyridin-2"ylaminoVethylamino 
2-carbonitrile, hydrochloride salt 
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This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l>2-diamino-2-methlypropane, phenylboronic acid and IIA. The residue 
obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with HQ in ether yielding a white powder. 

5 MS (ISP): 37*8:4 (MH+). ' 

~V"' : ~ ■ .:-..)■. • -s ■ ;. . .; r / (i; ' **i " : *' : 

Example 130) /t \ ::\ / - ' ..■ " r« v^vt^ ';v 

■ -: -\ :. • * ;v>.i T w . , > v . Ct^-J'.'j'- ^.^ v 5 '. T - »> r ' i<l1 '^" 

f2S)-l-n2-f6-(3-Cyano-pheny^ 

carbonitrile; hvdrocblondie salt fv-* 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 3-cyanophenylboronic acid and IIA. The residue 
obtained by flash chromatography was dissolved in dioxane and precipitated by treatment 
with HC1 in dibxah'eyielding a white powder. 

MS (ISP): 375.5 (MH+). 

Example 131) 

f2S)-l-({2-f6-(3-Methoxy-phenylVpyri^ 
pyiTolidine-2-rarb6iiitM^ acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane > 3-methoxyphenyiboronic acid and IIA. 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with methahesulfonic acid in ethyl acetate yielding a white powder, 

MS (ISP): 408.5 (MH+). 

Example 132) - 

f2S )- 1 - f 1 2- f 6- f 4-Methoxy-phenyl Vpyridin-2-viaminol - U -dimpthyl- ethylaminoUacetylV 
pyrrdUdihe-2-carb6nitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-methoxyphenylboronic acid and HA 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with methanesulfonic acid in ethyl acetate yielding a white powder. 
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MS (ISP): 408.4 (MH+). 

Example 133) 

f2SM-(J2-f6-(2-Methoxy-phenYi)-py^ 
pyrrolidine-2-carbonitrile, methansolfonic acid salt 

5 This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamirio-2-methlypropane, 2-methoxyphenylboronic acid and HA. 
The residue obtained by flash chromatography was dissolved in THF and precipitated by 
treatment with methanesulfonic acid in ethyl acetate yielding a white powder. 

MS (ISP): 408.4 (MH+). \ " ^ " ' [ 

10 Example 134) 

f2Sn-(J2-f6-(2-Methoxv-phen^ 
2-carbbnitriie, methansol fonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, 1,2-diaminoethane, 2-methoxyphenylboronic acid and IIA. The residue 
15 obtained by flash chromatography was dissolved in THF and precipitated by treatment 
with methanesulfonic acid in tert-butyl methyl ether and ethyl acetate yielding a white 
powder. 

MS (ISP j: 380.5 (MH+). 

Example 135) 

20 /25)-l-({2-f6-(3-Cyano-phenyi)-pyri^ 

pyrf oUdine-2-carb6iutrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 3-cyanbphenylboronic acid and IIA. 
The residue obtained by flash chromatography was dissolved in THF and preapitated by 
25 treatment with methanesulfonic acid in tert-butyl methyl etker and ethyTacetate yielding a 
. white powder. * ; s v - " ; ' : ' ? ■■ * r - wr 

MS (ISP): 4033 (MH+) . ^ 

Example 136) 



-106- 
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. , -107- 
(2S)-U t246-(33-Bis-trauore^ 

<%TaMno^ac^ methansolfo nic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
(Utromopyridine, i^2-diamihc^2-metMypr6pane > 3,5-bis(t^uoroha^ylj-^ 
5 add and IIA. The residue obtained by flash chromatography was dissolved in THF and 
precipitated by treatment with m'etl^esulfonic acid in ethyl acetate yielding a white 
powder. 

r'.Ci'oVr'iV:' ?>oVr iir>V ^ T : :^rv-^ • 

MS (ISP): 514.3 (MH+V 

Example 137) 

10 f2S)-l-(UJ-Dimethyi-2-f6-(4-rt^ 

acet?id)-pvrr6Kdine"2-carboni1xile, methansolfonic add salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-methlypropane, 4-txifluoromethyi-phenylboronic add 
and IIA. The residue obtained by flash chromatography was dissolved in THF and 
15 predpitated by treatment with methanesulfonic add in ethyl acetate yidding a white 
powder. 

MS (ISP): 46.4 (MH+). 
Example 138) 

f2S)-l-({lJ-Dimethvl-246-(2-rt 
20 acetylVpyrrolidine-2--carbonitrile, methansolfonic add salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-metlilypropane, 2-tfifluoromethyl-phenyIboronic acid 
and IIA. The residue obtained by flash chromatography was dissolved in tert-butyl methyl 
ether and predpitated by treatment with methanesulfonic add yidding a white powder: 

25 MS (ISP): 446.4 (&H+). ^ 

Example 139) 

f2S)-l-({lJ-Dimethvl-2-f6-(3-trifluoro^ 
acetv!VpyrroUdine-2-carbonitxile» methansolfonic add salt 



i 
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This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibrqmopyridine, l,2-diamino-2-methlypropane, 3-1rifluoromethyl-phenyIboronic acid 
and IIA. The residue obtained by flash chromatography was dissolved in tert-butyi methyl 
ether and precipitated by treatment with methanesulfonic acid yielding a white powder. 

5 MS (ISP): 446.4 (MH+). 

Example 140) 

(2S)-l-\ f 2-f [2,3*1 Bipyridinyl-6-ylaminoV Ll-dimethyl-ethylaminol -acetyl l-pvrrolidine-2- 
carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
10 dibromopyridine, l,2-diamino-2-methlypropane, pyridine-3-boronic acid and IIA. The 
residue obtained by flash chromatography was dissolved in tert-butyl methyl ether and 
precipitated by treatment with methanesulfonic acid yielding a white powder. 

MS (ISP): 379.5 (MH+). 1 . . r • 

Example 141) 

15 f2S)-l-((2-f6-(2,4-Dimethoxy-phen^ 

acetyl Vpyrrolidine-2-carbonitrile, methansolfonic acid salt 

This compound was obtained in analogy to example 36, steps A] to C] starting from 2,6- 
dibromopyridine; l,2^diamino-2-methlypropane, 2,4-dimethoxyphen)dboronic acid and 
IIA. The residue obtained by flash chromatography was dissolved in ethyl acetate and tert- 
butyl methyl ether and precipitated by treatment .with methanesulfonic acid yielding a 
white powder. 

MS (ISP): 438.5 (MH+). 

Ejairipie 142) 



20 



f2S)-l-fflJ-Dimethyl-2-(6-^ 
25 2-carbonitrile, methanesulfonic acid salt 

This compound was obtained in analogy to example 36, steps A) to C] starting from 2,6- 
dibromopyridine, l,2-diamino-2-metMypropane, 3-methyiphenyiboronic acid and HA. 
The residue obtained by flash chromatography was dissolved in ethyl acetate and tert-butyi 
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methyi ether and precipitated by treatment with methanesulfonic acid yielding a white 




powder. 



MS (ISP): 392.3 (MH+). 

Exainjple 143) v;?"> : V-> " \VU -T^y" : V/ aj; /^^r 

5 fcS)^l-ma-Dimeth^ 
pyrrolidine-2-carbonitrile 



10 MS (ISIP)': 379.5 X'MH+)i : ' f:< ' " ' - ' '> ouj^v C v P .--^ ^ ^ 

Example 144) 

/ r 2S)-l-f(2-f5-(3-Methoxy-phenyl)-pvrimidin-2-vlam 
acetyl)-pyrrolidine-2-carbonitrile 

This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
15 bromo-2-iodopyrimidine, l,2-diamino-2-methlypropane, 3-methoxyphenyiboronic acid 
and IIA It was isolated as its free amine, as a slightly yellow foam. 

MS (ISP): 409.5 (MH+). 

Example 145) . 

^2S)-l-n2-f5^(3-Cyano^phenyl)-pyriinidin-^ 
20 acetyiVpyrrolidine-2-carbonitrile 

This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
bromo-2-iodopyrimidine, l>2-diamino-2-methlypropane, 3-cyanophenylboronic acid and 
IIA It was isolated as its free amine, as a slightly brown foam. 

MS (ISP): 404.5 (MH+). 

25 Example 146) 



This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 




f2S)-l-((2-f5-(4-(>ano-phenylVpy Hm^ 
acetyl)-pyrrolidine-2-carbonitrile 



) 

PCT/EP02/11711 

This compound was obtained in analogy to example 36, steps A] to C] starting from 5- 
bromo-2-iodopyrimidine, l,2-diamino-2-methlypropane, 4-cyanophenylboronic acid and 
IIA. It was isolated as its free amine, as a slightly yellow foam. 

MS (ISP): 404.5 (MH+). 

5 Example 147) 

f2S)-l-n2-[4-(2»4-Dimethoxy-phen^ 
pyrrohdine-2-carbonitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thiourddo-ethyi)-carbamic acid tert-butyl ester [CAS 331779-96-5], 2-bromo-2 > ,4 > - 
10 dimethoxyacethophenbne and HA It was isolated as its free amine, as a light yellow glass. 

MS (ISP): 416.4 (MH+). 1 

Example 148) 

f2S)-l^J2-T4^(2^Meth^ 
carbonitrile 

15 This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyi)-carbamic acid fert-butyi ester [CAS 331779-96-5], 2-methoxyphenacyl 
bromide and IIA. It was isolated as its free amine, as a light yellow glass. 

MSj(ISP)^386;4<^Kffi^)^ *7 : - ~ y r. ^ w ,;>. q/:,:; :«r ■;. ■ ~ 

Example J 4§)_ , TJ , 

20 /2S)rl-{f2-f4rPhen^^ 

This compound was prepared in ^ analogy to example 47, steps A] to C]* starting froin (2- 
.thio.ureido-ethyl)-carbamic acid tert-butyi ester [CAS 331779-96-5], 2-bromoacetho- 
phenone and IIA. It was isolated as its free amine, as a light yellow glass. 

MS(Isip): 356.4 (MH+). 

25 Example 150). 

f2S)-l-rf2-r4-(3-Metho^ 
carbonitrile 
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This compound was prepared in analogy to "example 47, steps A] to G] starting from (2-^ 
tWoureido-eth)i)-carbainic add terf-butyl ester [CAS 331779-96-5], 2-bromo-3 > - 
methoxyacethophenone and HA It was isolated as its free amine, as a light yellow glass. 

. i • ■ ... < « ( -f , . 
MS (ISi?j: 386.4 (MH+). 

5 Example 151) r 

teS)-l-U2-(8H-Inder^ 

carbonitrile,.hvdrocbloride salt . ~. ^ . _ _ 

This k comp^und was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioiireido-eth)d)-carbamic acid tot-butyl ester [CAS 331779-96-5), 2-bromoindanone 
10 and'IIA. The residue obtained by flash chromatography was dissolved in dioxane and 
precipitated by treatment with HC1 in dioxane yielding a light yellow powder. 

MS (ISP): 368:3 (MH+). 

Example 152) 

(2S ) r 1 - 1 [2r f 5 -Meth)d-4-phenylrthiazol-2-ylamino) -ethyjamino] -acetyl -pyrrolidine-2- 
15 carbonitrile, hydrochloride salt 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic acid fert-butyl ester [CAS 331779-96-5], 2-bromopropio- 
phenone and IIA- The residue obtained by flash chromatography was dissolved in dioxane 
aild precipitated by treatment with HQ in dioxane yiddirig a wMte po 

20 MS (ISP): 370.4 (MH+). . : 

Example 153) 

f2S)-l-ff2-(4,5-Diphenyl-t]riazol^ 
carbbnitrile; hydrochloride salt 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
25 thioureido-eth)i)-carbamic acid tert-butyi ester [CAS 331779-96-5] , 2-bromo-2- 
phenylacethophenone and HA The residue obtained by flash chromatography was 
dissolved in dioxane and precipitated by treatment with HC1 in dioxane yielding a white 
powder. 
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MS (ISP): 432.4 (MH+). 
Example 154) 

f25H-ff2-(4-BenzoYl- ttoazol-2-yiam^ 
methanesulf onic acid salt 

5 This compourid.was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic addtert-butyl ester [CAS 331779-96 r 5], 3-bromo-l-phenyl- 
propane-l,2-dione and HA The residue obtained by flash chromatography was dissolved 
in ethyl acetate and precipitated by treatment with methanesulfonic acid yielding a white 
powder. 

10 MS (ISP): 384.3 (MH+). 

ft \ 

Example 155) : , : ^ 

r2S)-l-ff244^4-Fluor o-phenvlVthi^ 
carbonitrile 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
15 thWeido-ethyi)-carbamic acid tert-butyl ester [CAS 331779-96-5], 4-fluorophenacyi 
bromide and IIA. It was isolated as its free amine, as a white glass. 

MS (ISP): 374:4 (MH+). 

Sample >156)jv >*'Ms? a* * f y . : >;,.tv • : ? .'.>•;.' i-a*. 

f2S)-l-f{2-r4-(4-Trifl uorome^^ ... 
20 pvrrolidine-2-carbonitrile 

This compound was.prepared in analpgy to example 47 steps, A] to C] starting.from (2- 
thioureido-ethyD-carbamic acid tert-butyl ester [CAS 331779-96-5] , 4-(trifluoromethyl)- 
phenacyl bromide and IIA. It was isolated as its free amine, as a white foam. 

MS (ISP): 424.4 (MH+). 
25 Example 157): ••..■»..•• v.. ... .. 

f2SH-| r2-(4-Pyridin-2-vl^ 
carbonitrile 
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This compound.was prepared in analogy to example t 47, steps; A] to C] starting from (2- 
thioureido-ethyi)-caibamic acid tert-butyi ester [CAS 331779-96-5], 2-(bromoacetyl)- 
- v pyridine and IIA. It was isolated as its free amine, as a colorless oil. 

MS (ISP): 357.3 (MH+). 

5 Example 158)* " t .» V **r • ; •■ t, ->^ ' ^- r . ? ^'Kii -- 

carbonitrile 

l^n^ond (2- 
thiourddo-etb5d)-carbamic acid tert-butyl ester [CAS 331779-96-5], 4-(bromoacetyl)- . 
10 pyridine and DA. It was isolated as its free amine, as a slightly yellow foam. 

MS (ISP): 357'3 (MH+), 

Example 159) 

r2S)-l-(J2-f5-Methyl-4T^^ 
acetyi)-pyrrolidine-2-carbonitrile 

15 This compound was preparedin analogy to example ; 47, steps, A] to C] starting from (2- 
thioureido-eth)d)-carbamic acid tot-butyl ester [CAS 331779-96-5], 2-bromo-l-(4- 
trifluoromethylphenyl)propan-l-one and IIA. It was isolated as its free amine, as a slightly 
yellow foam. 

MS (ISP): 460.4 (MNa+), 438.4 (MH+). 

20 Examplel60) ir 

f2S)-l-n2-f4-(4-Cyano-phen^ 
pyrrohdine-2-carbonitrile - : . - ■• 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
tHoureido-ethyl)-carbamic acid tot-butyl ester [CAS 331779-96-5], 4-(2^bromo- 
25 propionyi)-benzonitril and HA. It was isolated as its free amine, as a slightly yellow foam. 



MS (ISP): 395.3 (MH+). 
Example 161) 



i 
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(2S)-l-l f 2-f4-Pyridin-3-Yl-faa^ 

carbohitrile ' '; ■' 

This compound was prepared in analogy to example 47, steps A] to C] starting from (2- 
thioureido-ethyl)-carbamic acid tert-butyd ester [CAS 331779-96-5], 3-(bromoacetyl)- 
5 pyridine and OA. It was isolated as its free amine, as a slightly yellow oil. 

MS (ISP): 357.3 (MH+). ' * 

Example 162) 

(2Sl- hLiZz [ 4- (4-Cfeno-phehvi)- thiazol-2-foa^ol - Ll-dira^ 
i pyrroHdiiie^2-carbonitrile, joaetharie^ulfonic add salt i - 1 - :> 

10 , This compound was, prepared in analogy to example 47, : steps A] to C] starting from ( 1,1 - 
dimethyl^-tWoxirddo-ieth^ ^ter, which was prepared as , ■ . . 

described below, 4-cyanophenacyl bromide and HA. The residue obtained by flash 
Arbfriatb^aphy was dissolved in* ethyl acetate and ^ preicipitate^i by'tireatment wtii 
misthanestflfonic acid yielding a whitepowder. 

15 MS-dSP): 409.3 (MH+). 

M J-Dimethyl-2-thioureido-ethylVcarbamic add fgrt-butvl ester 

Step A]: '{2*(3-Benzb^ffi6ira add tot-butyl ester 

09-7] (43.9 g) and benzoyl isothiocyanate (31.8 ml) in THF (400 ml) was stirred at 60° C 
20 ^owrn^S^fhe mixture was concentrated. Small amounts of toluene were added. Insoluble 

disolyed in ethyl acetate and extracted with brine. The organic layer was dried (MgSOj 
and evaporated. Crystallisation of the obtained residue in toluene and hexane provided 
f53.0g of white crystals. 

25 MS (ISP): 352.3 (MH+). ' *' * 

Step B]: (l,l-DimetliyI-2-thioureido-ethyl)-carbamic add tot-butyl ester 

*.v v . • ..- ■ , .< »■ ' i ■• .. . N . ■ , :■' ■ . 

A solution of [2-(3-benzoyl-tMourtido)-i,l-dime^ acid terf-butyl ester 

(53.0 g) and potassium carbonate (25.8 g) in MeOH (500ml) and H 2 0 (300 ml) was 

refluxed 3h. The mixture was concentrated. The residue was disolved in ethyl acetate and 
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extracted with brine. The organic layer was dried (MgS04) and evaporated. Flash 

chromatography (toluene/ethyl acetate 1:1) provided 10.4 g of a white powder. 

». . • 'J *• *v «-•.■-.!». ^ * J a.; ' . jj- - rr *, H n ■ 
MS (ISP): 248.2 (MH+V ' 

W-Nm^DMSO-d^): 1 !.!? (s, 6H), 138 (s, 9H), 3.57 (d, 2H), 6.57 (broad s, 1H), 7.11 
5 (broad s>2H).^- 

Example 163) 

• 2-ckrb6hitrile^ ^ ; - T< l ^ L * - f *ufw*r g^j] a^oirex* ofjopjcuc w&^sqqsc;- fuoojnpfe 
a- ; .\'v.}vj ^«<* pw:-w v504?iOC/^^ &y J> 1Mb (*00 »*0 ^ 2qxi.^q *teQ. C 

10 thioureido-ethyl)-carbamic acid tert-butyi ester [CAS 33 1779-96-5] , 2-bromo-cydo- 
heixaribhe arid HA. It was isolated as its freeiarmne, : as a yellow foam: ! * 

MS (ISP): 334J2 (MH+)? - ^ ; ^ 

Example 164) 

(2§fil-l f 1, I-dimethvi-2^( 6-^bxy<arbonYi^4,5,6,7-tetrahydro-thia2olo f 5.4-dpyrid ing-?- 
15 ylamino^ethyikmiriol-^ 

This compound was, prepared in analogy to example^?* steps A^to C] starting from (1,1- 
dimethyl-2-thioureido-e^^)-carbapiic acid tertrbutylester (cf <pcample 162), ethyl 3- . 
bromo-4-oxo-l-piperidinecarboxylate [95629-02-0] and HA The residue obtained by 
flash! 'cHrbmatoj^phy w in ethyl acetate and precipitated by treatment with 

20 melhahdutfdnic add and tert-tutyi mdthyl et&er yielding a White powder^ " 

MS (ISP): 435.5 (MH+). 

^NMR (DMSO-^): 1.19 (t, 3H), 1.30 (s, 6H), 2.06 (m, 2H), 2.21 (m, 2H), 2.33 (s, 3H)> 
3,52 (m, 3H), 3.62 (m, 3H), 4.10 (q, 2H) and (m, 2H), 4.38 (s, 2H), 4.85 (dd, 1H), 8.18 
(broad s, 1H), 9.09 "(broad s, 2H). (+ Rotamer) 

25 Examjplel65) i- ^ ■ - i : - - 



r2S)-l-(flJ-dimethvl-2-(6-a ce1yi-45,6J-tetrahydro-^^ 

ethvlaminol -acetyl V-pvrro lidine-2-carbonitrile. methan^sulfonic acid salt : V 
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This compound was prepared in analogy to example 47, steps A] to C] starting from (1,1- 
dimethyi-2-thioureido-ethyi)-carbaniic acid tot-butyl ester (cf example 162), 1- 
piperidinecarboxylic acid, 3-bromo-4-oxo-, 1,1-dimethylethyl ester [188869-05-8] and IIA, 
whereas after step B] the obtained 2-methyl-JV 1 -(4 J 5,6,7-tetrahydro-thiazolo[5,4- 
5 c]pyridin-2-yl)-propajie-l^-diamine was converted to l-[2-(2-amino-2-methyl- -., 

propyiamino)-6,7-dihydro-4H-thiazolo[5,4^c]pyrid^ as described below. 

This compound was used in step C] . The residue obtained by flash chromatography in step 
C] was dissolved in fert-butyi methyl ether and precipitated by treatment with 
methanesulfonic acid yielding a slightly yellow powder. 

10 MS (ISP): 405.4 (MH+). 

l H-NMR (DMSO-<fc): 1.29 (s, 6H), 2i05 (m, 2H)> 2. 08 (s, 3H), 2.20 (m, 2H), 2.31 (s, 3H), 
2.67 (m, 2H), 3.51 (m, 3H), 3.66 (m, 3H), 4.05 (m, 1H), 4.16 (m, 1H), 4.45 (d, 2H), 4.86 
(dd, 1H), 8.0 (broad s, 1H), 9.10 (broad s, 2H). (+ Rotamer) 

l-f2-(2-Amino-2-methvl-propylamino)-6J-dihvdro-4H-thia zo^ 
15 ethanone 

A solution of 2-methyl-N I -(4,5,6,7-tetrahydro-1hiazolo[5,4-c]pyridin-2-yl)-propane-l,2- 
diamine (125 mg, obtained after step B]), acetylchloride (39 Ml) and 4-dimethyiamino- 
pyridine (3.4 mg) in methylene chloride (2 ml) was stirred lh at RT. A cold solution of IN 
sodium- hydroxide was added and the.mixture extracted with methylene chloride. The 
20 brgamelayer was cW^ 

^oride/MeQ^ c j 

MS>(ISP):^69.3:(MH-h),;^v,K flj :^;-<c r- v; , u . r 

? ;iHrNMR (£DfL$i L20 (s,,6H), 2. 15 and 2.18 (2s, 3H),r2;64 and 2.70 (2t, 2H), 3.01 and 
3.-16 (2s, 2H), 3.71 an?! 3.86 (2t^ 2H), 4.45 and 4.5? (2s, 2H). > . ; 

25 Example 166) 

f2S)-l-ff2-(Benzotiiiazol-2-viamin^ 
carbonitrile 
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R3_ u B3 B 




XXXI IIIN X:S,O.NR 

Synthesis of this compound requires the preparation of the corresponding amine 
precursor IIIN. A possible way for the preparation of IIIN is described in the general 
scheme above. According to this scheme a chlqro-benzthiazole, -benzoxazole, or - 
5 imidazole XXXI is tieated^\dth the appropriate l>2-dian^oethane. y ♦ , y > ? ,u. 

Step A]: Nl-BeE^^a^l^-^^-melhyl-propane-l^-diamine 

A solution of ^^orq^^othi?Lz;ole (5.0 g)?in*l#7,di^^ (20 ml) and 

pyridine (2.3 ml> was ; stirred 2h at RT. The solvent; was evaporated. rHash chromatography 
(silicatgel; CH2Gl2/MeOH) provided 62 g of a colorless oil, which crystallized upon 
10 standing. 

MS (ISP): 222.3 (MH+). 

l H-NMR (CDCI3): 1.21 (s, 6H), 3.32 (s, 2H), 5.90 (broad s, 1H), 7.07 (t, 1H), 7.28 (t, 1H), 
7.53 (d, 1H), 7.57 (d, 1H). 

Step B]: (2S)-l-{ [2-(Benzothiazol-2-ylamino)-l ,l-dimethyi-eth)damino]-acetyi}- 
15 pyrrohddne-2-carbonitrile 

The title compound was obtained from Nl -benzothiazol~2-yl-2-methyl-propane- 1 ,2- 
diamine (0.98 g) and IIA (0.24 g) following the procedure outlined in example 1, whereas 
DMF was added as solvent The residue obtained by flash chromatography crystallized 
upon standing yielding 0.52 g of a white crystals. 

20 MS (ISP): 358.3 (MH + j. 

^-NMR (DMSO-4j): L07 (s, 6H), 1.95-2.13 (m, 2H), 2.13-2.30 (m, 2H), 3.31-3.42 (m, 
5H), 3.59 (m, 1H), 4.65 (dd, 1H), 6.99 (t, 1H), 7.19 (t> 1H), 7.33 (d, 1H), 7.63 (d, 1H), 7.88 
(t, 1H). (+ Rotamer) 

Example 167) 



25 f2S)-l-l[2-(Benzothiazol-2-Ylam 



) 
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This compound was prepared in analogy to example 166, steps A] to B] starting from 2- 
chlorobenzothiazole, 1,2-diaminoethane and IIA. It was isolated as its free amine, as a 



MS (ISP): 330.4 (MH + ). 

5 Example 168) « r 

(2S )- 1 A f 2- ( Benzboxazol-2-yiamino Vethyiaminol -acetyll-pyrrolidine-2-carbonitrile 

This compoimd was prepared in analogy to example 166, steps A] to B] starting from 2- 
chlorobenzoxazole, 1^2-diaminoethane and IIA. It was isolated as its free amine, as a white 

foam. • ' /• "-v"'.- 1 ' ' * .•■ ' • r; 

10 MS (ISP): 314.3 (MH*)/ 
Example 169) 

f2S)-l-{f2-(Bere^ : ." 

caxbonitrile 

This compound was prepared in analogy to example 166, steps A] to B] starting from 2- 
15 chlorobenzoxazole, l,2-diamino-2-methlypropane and IIA. It was isolated as its free 
amine, as a slightly brown foam. 



white foam. 





20 pyrrolidiner2-carbonitrile 




TTiis compound analogy to example Insteps A] to B] starting from 2- 

(±loft>^me&ylbei^^ [CAS 1849^2^1],' ^i^-diamino^-meflilj^rbpihe and HA. 
It was isolated as its ;, free amine; as a white foam. 



MS (ISP): 355.3.3 (MKT). 



25 Example 171) 



f2S)-l-mj-DimethYl-2-(5-phenri 
pvrrolidine-2-carbonitril e, methanesulfonic acid salt 
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/ xxxii "v-;.i * mo 

Synthesis of this compound fiequires the preparation of the corresponding amine 
predifsor IIIOV A possible way for the preparation of IIIO is 'described iri the general . 
Meme above. Accbrding to this sch&he a 2-c^ 
5 with the appropriatel,2rdiaminoethane. 

A v s6lutib^ 

diainino-2-methlypropane (0.88 ml) in l-methyl-2-pyrroUdinone (5 ml) was stirred lh at 
RT. The solvent was evaporated. Flash chromatography (silica gel; CHaCk/MeOH/NI^OH 
10 90:9.5:0^5) provided 513 mg>of a dark red foam. 

MS (ISP): 233.2 (MIT). 

! H-NMR (CDC1 3 ): 1.25 (s, 6H), 3.35 (s, 2H), 7.43 (m, 3H), 7.88 (m, 2H). 
Step B]: (2S)-~l-{[i;i-Diiri^ 

acetyl} -pyrroUdine-2-carbonitrile, methanesulfonic acid salt 

15 The title compound was obtained from 2~methyl-N 2 -(5-phenyl-[l,3,4]oxadiazole-2-yl)- 
propane-l,2-diamine (403 mg) and HA (200 mg), following the procedure outlined in 
example 1, whereas calcium hydroxide (86 mg) was added and DMF used as solvent. The 
residue obtained by flash chromatography was dissolved in ethyl acetate and precipitated, 
by treatment with methanesulfonic acid yielding 229 mg of a white powder. ,„..!.... } 

20 MS (ISP): 369.4 (MH + ). ! t 0 

.^H-NMR t (DMSO^d): 1.18 (s, 6H), 1.99-2.13 (m, 2H), 2.15-2.23 (m, 2H), 2.31 (s, 3H), 
3.54-3.58 (m, 3H), 3.68-3.75 (m, 1H), 4.06-4.18 (m, 2H), 4.85 (dd, 1H), 7.55 (m, 3H), 7.84 
(m, 2H), 8.12 (V1H), 8.83 (broad s, 1H), 8.95 (broads, 1H). (+ Rotamer) 

Example 172) 



25 gSBrllMzDi^ 

acetyll-pvrroIidine-2-carbonitrile. methanesulfonic acid salt 
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Synthesis of this compound requires the preparation of the corresponding amine 
precursor HIP. A possible way for the preparation of IDP is described in the general 
5 scheme above. According to this scheme a carbpxylic acid nitril XXXIII is converted to the 
corresponding hydroxy-amidine XXXIV. Cyclisation in the presence of trichloracetic 
anhydride and trichloracetic acid provides the [ 1,2,4] oxadiazole XXXV which is treated 
with the appropriate 1,2-diaminoethane. 

Step A]: N-Hydroxy-nicotinamidine 

10 3-Cyanopyridine (4.0 g) and hydroxylamine hydrochloride (3.2 g) were added to a 
solution of sodium (1.8 g) in MeOH (60 ml). The mixture was stirred 2.5 h at RT and 
refluxed 30 min. After cooling to RT, solids were filtered off. The solution was evaporated. 
White crystals (4.7 g) were obtained upon flash chromatography (125g silica gel; 
CH2Q2/MQOH 9:1) followed by a precipitation from heptan and ethyl acetate. 

15 MS (ISP): 138.2 (MH + ). 

l H-NMR (DMSO-^): 5.98 (broads, 2H), 7.41 (dd, 1H), 8.01 (ddd, 1H), 8.56 (dd, 1H), 
8.86 (dd,lH), 9.84" (s,lH). 

Step B.]: 3-X5-TncldoromeAyi-[l,2 trichloroacetic acid salt 

A mixti^e of ^N-^ydro^-mcotmann<^e (3.2 g) trichloroacetic acid (15.2 g) and 
20 ^<ilorpacetic anhydride (8,5 ml) was stirred 30 min at 115* G After cooling to RT, H 2 0 
was added. The mixture extracted with ethyl acetate. The organic layers were combined, 
dried (MgSO^ and evaporated Flash chromatography (150g silica gel; cyclohexane/ethyi 
acetate 4:1) followed by crystallization from heptane provided 8.7 g of white crystals. 

MS(ET):264.9,(M*). • . 

25 'H-NMR (DMSO-^): 7.66 (dd, 1H), 8.40 (m, 1H), 8.83 (dd, 1H), 9.19 (dd, lH). 

Step 0): 2-Methyi-N^(3-pyri^ 
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A solution of 3-(5-trichloroihethyHl,2^^ trichloroacetic acid 

salt (2.0 g) and l^-diamino-2-methlypropane (2.4 ml) in THF (20 ml) was refluxed 2 h. 
After cooling to RT> IN NaOH was added. The mixture was extracted with ethyl acetate. 
The organic layers were combined, dried (MgSO^ and evaporated. Crystallisation from 
5 diethyl ether provided 0.86 g of white crystals. 

MS (ISP): 234.2 (MH 1 "). . r: «\ *; .^c^:-.-:t, . . ; .r v ^ *-"y.;,< . v 

^'-NftiR (DNISO-^j: 104 (s, 6H), 3.22 (s, 2H)?3.3 (broad s, IH), 7.55 (dd* IH), &23 ] 

<#',V8? ^. ^ S», ; , ;, ,.. ^.r.^:. ,. :--':n , ; , *) 

10 ethylamino] -acei^}-pyrroUdine-2-carbomtrile, methanesulfonic acid salt 
The title compound was obtained from 2-methyl-N^(3^yri^ 

yl)-propane-l,2-diamine (304 mg) and IIA (105 mg), following the procedure outlined in 
example 1, whereas.ealcium hydroxide (64 mg) was added and DMF used as solvent The 
residue obtained by flash chromatography was dissolved in ethyl acetate and precipitated 
15 by treatment with methanesulfonic acid yielding 240 mg of a white powder. 

MS: (ISP): 370.3 (MH*). 

^-i^.pMSO-A): L35.(s, 6H), 1.99-2.10 (m, 2H), 2.12-2.25 (m, 2H), 2,32 (s, 3H), 
3.55 (m, IH), 3.65 (m, 2H), 3.72 (m, IH), 4.16 (m, 2H), 4.78 (dd, IH), 7.6l'(dd, IH), 8.28 
(ddd, IH), 8.77 (dd, IH), 8.83 (m, IH), 8.87 (t, IH), 8.98 (m, IH), 9.05 (d, IH). (+ 
20 Rotamer) 



Example 173) 



f2S)-l-Jfia-DimethYl-2-(3-phen^ 
pyrrohdine-2'Carbonitrile, methanesulfonic acid salt 

This compound was obtained in analogy to example 172, steps B] to D] starting from N- 
25 hydroxy-benzamidine, l,2-diamino-2-methlypropane and IIA The residue obtained by 
flash chromatography was dissolved in ethyl acetate and precipitated by treatment with 
methanesulfonic acid yielding a white powder. 

MS (ISP): 369.4 (MH+). 



Example 174) 



. ) "I 
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f25)-l-(flJ-Dimethvl-2-(3-pTO 

acetyll-pyrroUdiDe-2-carbonitTile, metfaanesulfonic acid salt 

This compound was obtained in analogy to example 172, steps A] to D] starting from 2- 
cyanopyrdine, l>2-dianiino-2-methlypropane and IIA. The residue obtained by flash 
5 chromatography was dissolved in ethyl acetate and precipitated by treatment with 
methanesulfonic acid yielding a white powder. 

MS (ISP): 370.4 (MH*). . •■ r 

Example 175) 

10 acetyll-pv^olidine-2-car bonitrile. methanesulfonic acid salt 

This compound was obtained in analogy to example 172, steps A] to D] starting from 4- 
cyanopyrdine, l>2-diamino-2-methlypropahe and IIA. The residue obtained by flash 
chromatography was dissolved in ethyl acetate and precipitated by treatment with 
methanesulfonic acid yielding a white powderf 

15 MS (ISP): 370.4 (MH + ). 

Example 176) 

te5M-m;i-Dim^ ^ 

ethvlaminol-acetvlVpvrrohdine>2-carbonitrile, methanesulfonic acid salt 

*TBS r c5m^^ ex^^le i72^steps : A] to D] starting from 5- 

20 r cy^6^$ic6\ffi The* esidue "obtained by flash 

/chro'mat^^ ' 
methanesulfonic acid yidding a white powder. 

MS(ISP): 384.4(^)^ r ; • ^ v- • ' : 

Exaniple 177) 

25 (2S)- 1-U2- \3-( 2-Chloro-pvri<iin-4-vl V f 1 .2.41 oxadiazoI-5-viaminol -LI -dimethvi- 
etfayiamino)-acetvl)-pYrrolidine-2-carbonitriIe. methanesulfonic acid salt 

This compound was obtained in analogy to example 172, steps A] to D] starting from 2- 
chloro-4-cyanopyridine, l,2-diamino-2-methlypropane and IIA. The residue obtained by 
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flash chromatography was dissolved in ethyl acetate and precipitated by treatment with ' 
methanesulfonic acid yielding a white powder. 

MS (ISP): 404.5 (MH*). % ' A ' : " * ; ' 

Example 178), 

5 f2S)-l-({2-f3-(3,5MDichlo^ 

ethylaininot-acetylVpyiToUdine-2-carboiutiile, methanesulfonic acid salt 

TMs compound w^obt^ 3,5- 
dicMorob<^hitr^ 

flash'chromatogiraphy W^aissolvedwetK^ a^^fe%nHipi^piiited by treaSS^if with?* 
1 0 methanesulfonic acid yielding a yellow powder. _ 

MS (ISP): 437.3 (MH + ). ' • • '" : : : 

Example 179) 

(2S)-\-\ T3-f 2-Phenyl-lH-imidazol-4-ylVpropylamino'| ~acetyl)'pyrrohdine-2"Carbonitrile 
NH ft i) cyclization 




NH 2 * 5: H) deprotection 

xxxvi xxxvii ' hiq 

L s leaving group 
PG = Protecting group 

15 Synthesis of this compound required the preparation of an amine derivative IIIQ as 

outlined in the scheme above. Amines IIIQ are synthetically accessible by cyclization of an 
amidine derivative XXXVI with an N-protected 4-oxo-pentylamine derivative XXXVI 
activate*! at the priiriary 5-pbsitiori. A suitable N-protecting group is for example the 
phthalimido group that can be deaved by treatment with hydrazine. Amidines XXXVI are 

20 known in the Uterature or can be readily prepared from the corresponding nitrile 

derivatives employing standard methodologies as e. g. the Pinner reaction. Preparations of 
N-protected 4-oxo-pentyiamines XXXVII are described for example in Schunack, W. et al 
Z. Naturforschung 1987, 42B, 238-242. 

Step A] : 2- [3-(2-Phenyl- lH-imidazol-4-yl)-propyl] -isoindole- 1,3-dione 



! 



) 
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To a solution of 2-(5-bromo-4-oxo-pent)d)-isoindole-l,3-dione [CAS 41306-64-3] (12.4 g) 
in abs. DMF (50 ml) was added benzamidine 85 % (5.65 g) and potassium carbonate 
( 1 1.05 g). The reaction mixture was stirred at 80 °C for 4h, concentrated under high 
vacuum, quenched with water and extracted with ethyl acetate. The organic phase was 
5 washed with ice/water and brine, dried over magnesium sulphate and concentrated The 
residue was purified by chromatography on silica gel using methylene chloride/methanol 2 
and 5 % as eluent. The product fractions were combined and evaporated to dryness to 
obtain 2-[3-(2-phenyl-lH-inMdazol-4-yl)-prop)d]-isoindole-l,3-dione (8.95 g) as alight 
yellow foam. 

10 MS (ISP): 332.0 (MH*). 

StepB]: 3-(2-Phehyl4H-imi^^ 

To a solution of 2^[3-(2-phenyi^H-imi^^ (4.16 g) 

in ethanol (50 ml); was added hydrazine hydrate (3.18 g); The reaction mixture was stirred 
. under reflux for 4h, cooled down to 0-5 °C, and the precipitate was filtered off. The filtrate 
15 » was concentrated, and the oily residue was quenched with cooled IN NaOH solution (20 
ml) and extracted with ethyl acetate. The organic phase was washed with brine, dried over 
magnesium sulphate and concentrated to dryness to obtain 3-(2-phenyl-lH-imidazol-4- 
yl)-propylamine (1.95 g) as a yellow foam, which was sufficiently pure to be used direcdy 
in the next step. 

20 MS (ISP): 202^2 (MH+). 

ccarbonitailejcq ph ?iu.zqt^0f>y x^.Kzr- ^ v ;.v. * /^ ;;.Jv. ; ; r - r .;^ . • " 

To a solution of 3^ (Q.603. g) in ^s. THF (40 

ml) was added IIA (0.172 g) in analogy to example 1. The reaction mixture was stirred at 
25 RT for 20h, concentrated under vacuum. The residue?was purified by chromatography on 
silica gel using methylene chloride/methanol 10, 20 and 30 % as eluent The compound 
containing fractions were combined and evaporated to dryness to obtain the title 
comppund (0.175 g) as a light yellow foam^ v 

MS (ISP): 338.2 (MH*). 

30 Example 180) , .. r .-..v. ; 
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carbonitrile 

■ ■ :i ."^'.v . ' ■ 

y^^Tf^CI i) azide formation N-^/^mh 

,,,,H r .. .,: ; iiXrBducfcn ( ^ . . ; B . . ; , „ • . 

■ - ■:: *, T r .fitjo; /:;ur»\ - - f ;*V : »t^ : OT. ri/.;:';- ituiMJ 
Synthesis of this compound required the preparation t of an amine of type HIR which is 

5 accessible from imidazoles XXXVIII via azide formation and reduction. Azide derivatives 

can be obtained by substitution reactions ofXXXVTH with azides using e.g. metal azides or 

a Mit^imobu protocol - 

by e.g. hydrogenation or Staudinger reaction. Imidazoles XXXVIII are commercially 
available or can be prepared in analogy to the procedures described in WO 96/10018. 

10 Step A] : 4-Azidomethyl-5-methyl-2-phenyl- lH-imidazole 

To a solution of 4-cMoromethyi-5-methyl-2-phenyl-lH^ 

[CAS* 5873 1-95-6] in DME (50 ml) was added sodium azide (7.79 g). Hie reaction mixture 
was stirred at room temperature for 18h under argon and concentrated without heating 
under high vacuum; To the residue was added ice/1 molar* K2CO3 solution,:ahd the 
15 mixture was extracted with ethyl acetate. The organic phase was washed with brine, dried 
over magnesium sulphate and concentrated. The residue was purified by chromatography 
on silica gel using methylene chloride/methanol 2 % as eluent to obtain 4 -azidomethyl-5- 
methyl-2-phenyi-lH-imidazole (3.70 g) as a light yellow amorphous powder. 

MS (ISP): 214.3 (MHV 

20 Step B]: C-(^-Meth)4-2-phenyi-lH-imidazol-4-)d)-methyiamine 

To solution of 4 -azidomethyl-5-methyl-2-phenyl- lH-imidazole (1.22 g) in ethanol (50 
ml) was added 10 % Pd/G (0.10 g). The reaction mixture was hydrogenated at room 
temperature and LI bar for 30 minutes, the catalyst was filtered off over a pad of celite. 
The filtrate was evaporated to dryness under high vacuum to obtain C-(5-methyl-2- 
25 phenyl- lH-iimdazol^yl)-methylamine (1.06 g) as a light yellow foam which was 
sufficiently pure to be used direcdy in the next step. 



MS (ISP): 188.4 (MH + ). 
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Step C] :(2S>l-{[(5-Methyl-2-phenyl-l^ -acetyl}- 
pyrrolidine-2-carbojiitrile 

To a solution of Cr(5-methyl-2-phenyl-lH-imidazol-4-yi)-methyiamm (1.12 g) in abs. 
THF (60 ml) was added IIA (0.345 g) in analogy to example 1. The reaction mixture was 
5 stirred at room temperature for 20h, concentrated under vacuum. The residue was 
quenched with brine and cone. NaOH solution/ice and extracted with ethyl acetate, the 
organic phase was washed with brine, dried over magnesium sulphate and concentrated, 
the residue was purified by chromatography 6n sffi^ 

cMoridef/methahoi 5 % and 10 % as eluent to b&fain the title compound (6.32 g) as a light 
10 yellbwfoam. - ' ! ■ < ; - ••• •' 

M5'(ISP): 324/r(MH*). 
Example 181) 

(2S)-l-l \2-( 5-Methvl-2-phenyI - lH-imidazol-^Vethylaminol -acetv»-pvrrolidine-2- 
carbonitrile 

NH O i) cyclizatioh 

R-T\ + J*< ^ ✓NPG 




v "~' 2 ii).deprotectioh' 
XXXVI XXXIX HIS 




;Li=rleayjng«group : . ... ... . JtJ „- .» , ; ,,,.\ T . , 



15 PG = Protecting group 

Synthesis of this compound required the preparation of an amine derivative IIIS. This 
^ooulff tJe adbieved W outlined in the scheme above by cyclization of an amidine derivative 
^Op^^with apt N-pro!tected ^roxo-pentylaypime XXXK activated at the 3-position. A 
.suitable ^protecting group is fores^ple that can be deaved by 

20 .treatment with hyefrazine. Aryi .amidines XXXVI are known inithe Hterature or ,can be 
readily prepared from the coir^onding nitrile derivatives employing standard 
methodologies as e. g. ..the EinnCT. reason. Prep^ . 
,pent)damines JOOOX are described in Schun^ck, W. et al Z.;Nata^ 1987, 425, 

238-242.;; J; v , .V* ? , , , 

25 Step A]: 2-[2-(5-Methyl-2-phenyl-iH-iim^ 
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To a solution of 2-(3-bromo^oxo-pen1^)-isoiridble-13-dione (12.4 g) [CAS 112357-34- 
3] in abs. DMF (50 ml) was added benzamidine 85 % (5.65 g) and potassium carbonate 
(11.03 g). The reaction mixture, was stirred at 80 °C for 4h, -concentrated under vacuum. 
To the residue was.added t ice/water, and the mixture r ;*va$ extracted,with ethyl acetate. The 
5 organic phase was : >vashed with water and brine, dried over, msig^^um^sulphate and 
rt concentrated £ ^e aiide product was purifiedb^ ^qmatograp t hy ^n : sflica ; gel using , 
methylene. cMoride/methanol 5 % and 10 % as eluentto obtain 27[2 r (5-methyl-27phenyi- 

10 StepB]:2-(5-Methyl-2-phenyl-lH-i^^ 

Tojl, solution o62- [2- (5-methyl-2-phenyi- lH-imidazol-4-yi)-ethyl] -isoiridole- 1 ,3-dione 
(5.3 g) in ethanol (80 ml) was added hydrazine hydrate (4.0 g). The reaction mixture was 
stirred under reflux for 4h, co6led ; to 0 °C, and the precipitate was filtered oft To the 
filtrate was added brine and cold 2N NaOH (20 ml), and the mixture ;was extracted with 
15 ethyl acetate. The organic phase was washed with brine, dried oyer magnesium sulphate 
and evaporated to dryness in high vacuum to obtain 2-(5-meth)d-2-pHeriyl-lH-imida2ol- 
4-yl)-ethylamine (3.8 g) as an off- white solid, which was sufficiently pure to be used 
direfctly in the next step. 

MS (ISP): 202.2 (MIT). 

20 Step C]:(2Sj-l-{ [2-(5-Me%l-2-phenyl-lH^ 
p)^oli^e-2-carb^nitrile 

To i soliitibn of 2-(5-meth)d-2-phenyl-lH-imidazol-4-)d)-eth)iamine (1.21 g) in abs THF 
(60 ml) was aidded IIA (0345 g) in analogy fo 'example 1. The reaction mixture was stirred 
at room temperature for 20h Wd concentrated under vaOTum: The residue was taken up 
25 iii a small amount of methylene chloride/methanol and purified by chromatography on 
sihca gd usiri^ 20 % and 30 % as eluent to obtain the 

title compound (6.465 g) as a light yellow foam. 

MS (ISP): 338.2 (MH+). ' y -\ 

Example 182) 

30 (2S)-l-{r2-(5-Methvi-2-pvri^ 
2-carbonitrile 
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The title compound was obtained as described in example 181, steps A] to C], starting 
from2-(3-bromo-4-oxo-pentyi)-isoindole-13-dione [CAS 112357-34-3] and 4- 
anudinopyridine hydrochloride [CAS 6345-27-3] After chromatography, the product was 
obtained as a light yellow semisolid 

5 MS (ISP): 339.2 (MH + ). 

Example 183) * 

/2SM-U2-(5-Methyl-2-pyridin-3-^^ 

2-carbonitrile . 

The title compound was obtained as described in example 181, steps A] to C], starting 
10 from 2-(3-bromo-4-oxo-pent^)-isoindole-13-dione [CAS 112357-34-3] and 3- 

amidinopyridine hydrochloride [CAS 7356-60-7]. After chromatography, the desired 
product was obtained as a yellow semisolid 

MS (ISP): 339.3 (MH+). 

Example 184) 

15 ( 2S)-\-\ \ 2- ( 5-Methyj-2-pyridin-2-yl- lH-imidazol-4-vlVethylaminol -acetyl}-p yrrn1iHine- 
2-carbonitrile 

The title compound was obtained as described in ^xample 181, steps A] to C], starting 
from 2-.(3-bromo-4-oxo-pmtyl)- [CAS 1 12357-34-3] and 2- 

amiiiinopyridmeiHydrocUori [CAS 51285-26-8]. After f chromatography, tfte desired 
20 product was obtained as a yellow foam 

MS (ISP): 339.2 (MH*). ) %V**.- v 

Example 185) - ^ , K*V ; ^ :y 

f2SH-{ [2-(2-Phenvi-lH-imida zo^^ 

To a solution of 2-(2-phen>d-lH-imida2ol-4-yi)-eth)damine (1.12 g) [CAS 57118-68-0] in 
25 DMF (10 ml) was added HA (0.518 g) and calcium hydroxide (0223 g) in analogy to 
example 1. The reaction mixture was stirred at room temperature for 18h and 
concentrated under high vacuum. The residue was quenched with ice/conc. NaOH 
solution/brine and extracted with ethyl acetate. The organic phase was washed with brine, 
dried over magnesium sulphate and concentrated. The residue was purified by 
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' " ■*."•■* * v . * 1 ' • • 

chromatography on silica gel using methylene chloride/methanol 5 and 10 % as eluent to 
obtain the title compound (0.50 g) as a light yellow foam. 

MS (ISP): 324.3 (MH+). . 

Example 186) 

5 f2S)-i-(f2-r2-(3-Huoro^meth^^ 

eth)d2^o}-acetyl)-pyn:oUdine-2-carbonitrile 

5 i ; > : h.- ' **> : V 0 chlorinatlon 

s 2,3rbutadione a**,; - m p m y 




;v?-:#> '8]' v^^^^^i^^^^^:^ A 
" *~ /I R3 V 



.acetone 

XXXVI XL | XLI 

reduction 



i 



.. . hit 

Synthesis of the title compound required the preparation of the corresponding amine 
precursor HIT. A possible synthetic sequence is described in the general scheme above. 
10 Imidazoles XL could be prepared from amidines XXXVI by reaction with 2,3-butadione or 
1,3-dihydroxyacetone as described in WO 96/10018 or in DE2528640. Chlorination and 
reaction with aliphatic nitro compounds under basic conditions (as for example described 
in Eur. J. Me&Chem. 1995, 30, 219-225) yielded the nitro derivatives XLI. Prior to the final 
reduction to the amine derivatives IIIT an N-alkyiation step is optionally. 

15 Step A]:[2-(3-Huortf-4-methyl-phen^ 
hydrochloride 

To a solution of 3-fluoro-4-methyibenzamidine hydrochloride (5.65 g) [CAS 175277-88- 
0] in isopropanol (75 ml) was added at 80 °C 2,3-butanedione (3.22 g) [CAS 431-03-8, 
commercially available]. After the reaction mixture had been stirred under reflux for 48 h, 
20 it was concentrated and the resulting residue was taken up in 3 molar HQ (80 ml) and 
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refluxed again for 3h. Then the reaction mixture was concentrated almost to dryness. To 
the remaining residue acetone (100 ml) was added and the mixture was cooled to 0°C. The 
precipitate formed was filtered, washed with a small amount of cold acetone and ether and 
dried under high vacuum to obtain 2-(3-fluoro-4-meth)4-phenyi)-5-methyl-lH-imida2ol- 
5 4-yi]-methanol hydrochloride (6.7 g) as an off-white solid. 

MS (ISP): 221 2 (MH*), , . 

StepB]:2-(3-Fluoro4-methyi^ 
imidazole 

To a suspension of 2-(3-fluorb-4-methyi-phenyl)-5-meth^ 
10 hydrochloride (4.87 g) in toluene (45 ml) was added dropwise in 15 minutes at 45 °C 

thionyl chloride (14.1 g) dissolved in toluene (5 ml). The reaction mixture was stirred half 
an hour at 65 °C and 2h at RT, ether (200 ml) was added, the precipitate filtered off and 
dried. The crude dry residue (5.12 g) was dissolved in methanol (25 ml) and added 
dropwise within 15 minutes at 20-25 °C to a mixture of 2-nitropropane (5.4 g) and 1 
15 molar sodium meth^late/methahol "(46 ml). The reaction mixture was stirred at RT for 3h, 
concentrated under vacuum without heating, the residue quenched with ice/brine and 
extracted with ethyl acetate. The organic phase was washed with brine, dried over 
magnesium sulphate and concentrated. The residue was triturated with methylene 
chloride/ether, coo Jed down and the solid filtrated. The filter cake was washed with ether 
20 and dried to obtain 2-(3-fluoro-4-methyi-phenyl)-5-methyl-4-(2-methyl-2-nitro-propyl)- 
IH-imidazcrte (4.2 g) as a off-white solid. 

it, MSr(W292B;(MH + ). 

St^ r <2]:2*[2^ 

eth^ai^ 4 e^>-- xt »"; • i u ;> ' ' - * ■':■"> 

25 To a solution o^ 

f) a 5? ti c acid(32 ml) was added in 2 equal portions of Zn dust (5.2 
g) in l|minutes,at 20-25 ^C.The slightly exothermic reaction was stirredat RT for 1.5h, 
the inorganic salts filtered off, and washed with acetic acid Hie filtrate was concentrated 
almost to. drynessi-the residue quenched with cold cone NaOH and brine, and extracted 
30 with ethyl acetate. The organic phase was washed with brine; dried over imagriesium 

sulphate and evaporated to dryness to obtain 2-[2-(3-fluoro-4-methyl-phenyl)-5-methyl- 
lH-imidazol-4-yl]-i;i-dimethyl-ethyiamine (1.16 g) as a light yellow foam, pure enough 
to be used in the next step. 
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MS (ISP): 262.3;(MH + ). 
■StepD]:(2S)-l-{{2-[2J{£m 

dimethyl-ethylajiiin^ •'. 

•< O ' : . '""■•! i : • j,; -^-.- -n-^r. . . 

To a solution pf 2-[2-(3-fluo^ , 

5 4ime^ . 

exainple 1. The ruction mte 20h, .concentrated under vacuum. 

The residue was purified by chromatography on silica gel using methylene 

chloride/methanol 5 and 10 % as eluent The compound containing fractions were 

evaporatedto^^ 

10 MS«):(MH^);- r 

Example 187) 

QS)-l : (fLl-Dimethri-2-^^ 
ethyiaminot-acelyn-pvrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, Steps A] to D] starting from 
15 4-(trifluoromethyl) benzamidine hydrochloride dihydrate [CAS 175278-62-3] and 2,3- 
diketobutane [CAS 431-03-8]. After chromatography on silica gel using methylene 
chloride/methanol as eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 434.3 (MH+). 

Example 188) 

20 f^sH^^ " 

pyrrolidine-2-carbonitrile . 

The title compound was obtained in analogy to Example 186, Steps A] to D] starting from 
3-methylbenzenecarboximidamide hydrochloride [CAS 20680-59-5] and 2,3-butanedione 
[CAS 431.03-8]. After chromatography on silica gel using methylene chloride/methanol as 
25 eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 380.3 (MH+). 

Example 189) 



) 

WO 03/037327 PCT/EP02/11711 

-132- 

f2S)-l-m.l-DimethvW^^ 
acetviVpvrrolidine-2-carbonitrile . 

The title compound was obtained in analogy to example 186, Steps A] to D] starting from 
3-chlorobenzenecarboximidamide hydrochloride [CAS 24095-60-1] and 2,3-butanedione 
5 [CAS 431.03-8], After chromatography on silica gel using methylene chloride/methanol as 
eltient, the desired product was obtained as a colorless foam. 

MS (ISP): 400.4 (MH*). 

Example 190) 

r25H-({2-r?-(3 t 5-Bis-^^ 
10 dimethvl-ethylaminol-acetvl)-pYrrohdine-2-caj:bonitrile 

The title compound was obtained in analogy to example 186, Steps A] to D] starting from 
3,5-bis-(ti^uorom^ [CAS 97603-94-6] and 2,3- 

butanedibne [CAS 431.03-8]. After chromatogfaphy on silica gel using methylene ' 
chloride/methahol as eluerit, the desired product Was obtained as a colorless foam. 

15 MS (ISP): 502.3 (MH*). 

Example 191) 

f25)-i-((2-r2-f3.5-Di^^ 

$ >h/-' ' i. / • ■ - ■ '■: . . >. •:* . . ♦ - - . 

ethyiainihoV~ac^1ylVpyiToUdine-2-carbbnitTfle 

<Eh% title cdm^ouh'diwks obf^'e&iftlwa^ D] starting^from 

20 3,5&di^ hydrbchloride: [CAS 22978-61-6] and 2i3-butanedione 

[CAS; 43 1 ;:03-8] ;>After-chromatography ^ ori^silica -gel using methylene chloride/methanol as 
eluent, the desired product was obtained as a colorless foam. 

MS (ISP): 434.2, 436:2 (MH + ). > -V- 

Example 192) 

25 (2S )-!-{ f ld-Dimethy1-2-( 2-phenvl-l H:imida7o1 -4-)d)-eth)damino1 -acetvll-pvrrolidine-2- 
carbonitrile 

The title compound was obtained in analogy to example 186, Steps B] to D] starting from . 
(2-phenyi-lH-imidazol-4-yl) -methanol [CAS 43002-54-6]]. After chromatography on 



WO 03/037327 PCT/EP02/11711 

. . v ^ . . , i t ... . . . . , -..-133- . /t r .. t . . , . 

silica gel using methylene chloride/methanbl as eluent, the desired product was obtained as 
a light yellow foam. 

MS (ISP): 352,3 (MH*).. : • : , ' \, 

Example 193) 

5 f2S)-l-friJ-Dimethyl-2-Q-m^ 
pyrrolidine»2-carbonitrile 

The title a>mpoimd w^ obtained in an 

(2-ph*hyl-lH^ Additionally ^anr^alkjdation 
step B-l] waSlpeifonned after:^)S]*a^^ 
10 method described in J. Med. Chem. 1986, 29, 261-267. After chromatography on silica gel 
using methylene chloride/methanbl as eluent, the title compound was obtained as a light 
yellow foain. 

MS (ISP): 366.3 (MH + ). 

Step B-l]: l-Methyl-4-(2-methyl-2-mtr^^ 

15 Methyiiodide ( 1.4 g) was added dropwise to a mixture of 4-(2-methyl-2-nitrb-propyl)-2- 
phenyl-lH-imidazole (1.6 g) and fine powdered potassium hydroxide (2.19 g) in DMF (20 
ml) at 20-25 °C. The reaction mixture was stirred at RT for 4h, quenched with ice/water 
arid extracted with ethyl acetate. The organic phase was washed with water and brine, 
dried over magnesium sulphate and concentrated. The residue was purified on silica gel 

20 using methylene chloride/methanol 2 and 5 % as eluent to obtain the desired product 
(1.40 g) as a light yellow solid 

Example 194) 

f2S)-l-(f2-(L5-Dimethyl-2-phen^ 
pyrrolidine-2-carbonitrile 

25 The title compound was obtained in analogy to example 186, steps B] to D] starting from 
(5-methyi-2-phenyl-lH-iimto [CAS 32330-02-2]. 

Additionally an N-alkylation step B-l] was performed after step B]. This alkylation could 
be done in analogy to the method described in /. Med. Chem. 1986, 29, 261-267. After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 

30 product was obtained as a colorless foam. 
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MS (ISP): 380.3 (MH*) 

Step B-l ] : l,5-Dimethyl-4-(2-meth)d-2-nitro-propyl)-2-plien)d- lH-imidazole 

Methyliodide (1.4 g) was added dropwise to a stirred mixture of 5-methyi-4-(2-methyi-2- 
nitro-propyi)-2-phenyl-lH-imidazole (2.0 g) and fine powdered potassium hydroxide (2.0 
5 g) in DMF (30 ml) at 10-20 °C The reaction mixture was stirred at RT for 2h, quenched 
with ice/water and extracted with ethyl acetate. The organic phase was washed with water 
and brine, dried over magnesium sulphate and concentrated. The residue was purified on 
silica gel using methylene chloride/methanpl 2 and 5 % e as eluent. to obtain the desired 
product , (0.98 g) as a light yellow amorphous compound. . . . . 

10 MS (ISP): 274.2(Mjff h ): ' '1 - - 

Example 195) 

f2S)-l-(l242-(3- fluoro-phenyD-5-m^ 
acetvi) : pyfrolidine>2"CarbonitriIe 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
15 3-fluorobenzamidine hydrochloride [CAS 75207-72-6] and 23-diketobutane [CAS 431- 
03-8]. After chromatography on silica gel using methylene chloride/methanol as eluent, 
the desired product was obtained as a colorless foam. 

MS (ISP): 384.4 (MH>). 

Example 196) 4 

20 f2S)-l-( f2-f2-(3-Methoxy-phenvlV5-methvi-lH-imida2n1^-yl1-1 , 1 -rliWhyl- 
ethy!amiriol-acetyl)-pyrrohdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3pmetho^bei^ [CAS 26113-44-0] and 2,3-diketobutane [CAS 

43 1 7O3- 8] . After chromatography on silica gel using methylene chloride/methanol as 
25 elueirt, the ,desired product was obtained as a colorless foam t : . ,. ; :> v.. » ■ 

MS (ISP)- 396.4 (fcSlH*)'. * " ! ' " ?J - V ' ' ^ ° 

Example 197) 
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f2S)-l-n242-(3-Ethoxy-phenylV5-methyM^ 
acetvi)-pyrr6lidine-2-carbonitrile 

The tide compound was obtained in analogy to example 186, steps A] to D] , starting from 
3-ethoxy beMamidine hjr^odblqnde [GAS 25027-7^1] ; and 2,3-diketobutane [CAS 431- 
5 03-8]. After chromatography; on silica gel using methylene chloride/methanol as duent, 
the desired product wa^ obtamed as a colorless foam., V; , /. r .-^r^c. ./ :»con»- -r vv 

MS (ISP): 410.4 (MIT). 

Example 198) ' . J 

f2S)-Ml2-f2-(35-Difluoro-pheny^ 
10 efoyla^ 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3,5-difluoro b^nzapiidine hydrochloride. [CAS 144797-68-2] and 2,3-diketobutane [CAS 
431-03-8]. After chromatography on silica gel using methylene chloride/methanol as 
eluent, . the desired product was obtained as a colorless foam. 

15 MS(I^)U6^(lv^)y^ 

Example 199) 

r2S)-l-((2-r2-(3,5-Dimethoxv-phenvlV5-methyl-lH-imidazol^ 
elhylaminol-ace1ylVp)nrrohdine-2-carbonitrile 

The title compouhd was obtained in analogy to example 186, steps A] to D], starting from 
20 3,5-dimethoxy benzamidine hydrochloride [CAS 61416-81-7] and 2,3-diketobutane [CAS 
431*03-8]. ^erdtfpmatography on silica gel using methylene chloride/methanol as . 
eluent, the desired product was obtained as a colorless foam. r 

MS (ISP): 426.4 (MH*). 

Example200) • - 

25 r2S)-l-((ia-Dime&vl-2-r5-meth^ 

ethylamino) -acetyl) -pvrrohdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
3-(trifluoromethyI) benzamidine hydrochloride [CAS 62980-03-4] and 2,3-diketobutane 



1 
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[CAS 431-03-8]. After chromatography on silica gel using methylene chloride/methanol as 
eluent> the desired product was obtained as a colorless foam. 

MS (ISP): 434.3 (MHT*"). *■ 

Example 201) 

5 f2S)-l-iriJ-DimethY ^ 

acetvdl-pvrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
pyridine-2^carboxiinidamide hydrochloride [CAS 51285-26-8] and 2,3-diketobutane [CAS 
431-03-8]. In this case, the nitro to amino group reduction (step C]) was performed with 
10 Pd/C and amdiomum formate as described in Tetrahedron Lett., 1985, 25, 3415-3418After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a colorless foam. ' . ' 

MS (ISP): 367.3 (MH + ). 

Example 202) : ^ > - 

15 f2S)-l4flJ-Dimethvl-2- (5-meth^ 
acetylKpyrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 

pyridke-3-cfartoxiimdamide %drocUorid [CAS 7356-60-7] and 2,3-diketobutane [CAS 

ii# kC&kjf'&h' T^^rl. Vi^ -^w^i^o^^U ou ?.<»• . : v"? n*'!?. u.u,./- Yw-', :.jz\<f^ i ^ ;;• mo : 
43 1-03-8 J. In this case, the nitro to amino group reduction (step C]) was performed with 

20 Pd/C and ammonium formate as described in Tetrahedron Lett., 1985, 25, 3415-3418. After 

chromatography on suica gel using methylene chloride/methanol as eluent, the desired 

prpd^ i,y : 

E3^jnpie2b^) 

25 fcSJ-l-ttlJ-bimet^ 

acetvil-pvrrolidine-2rcarbonitrile 

The title compound was obtained in analogy to example 186, steps A] to D], starting from 
pyridine-4-carbo;?^ [CAS 6345-27-33] and l3-diketobutane [CAS 

43.1-03-8]. In this case, the nitro to amino group reduction (step C] ) was performed with 
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Pd)C and ammonium formate as described ^ Tetrahedron Lett., 1985, 25, 3415-3418.' After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a-colorless foam. 

MS (ISP): 3673 (1^>. " 

5 J^lmpiie2b4) 

fes)-l-( ( l;i-Dime&^ Hrimidazol^i^ 
ethviaminolrace^ 

The title compound was obtained in analogy to example 186, steps A] to D]> starting from 

3-tnfluoromethoxy behzamidme hydrochloride [CAS 62980-03-4] and 2,3-diketobutane 

,j ,w 4 , • r -s^ .jiij-; auw A .u f&or& Jc^iSiO?^^:^^ r;j.) >d^^z^^;^>^ 
10 [CAS 431-03-8] . After chromatography on silica gel using methylene chloride/methanol as 

elu^rit, the desired product was obtained as a colorless foam. 

MS (ISP): 449.4 (MH + ). 

Example 205) 

QSM-fflilrDime^ 
15 pyrrolidine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps B] to D], starting from 
(5-methyi-2-phra^^ hydrochloride [CAS 32330-02-2]. After 

chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a colorless foam. 

20 MS (ISP): 366.3 (MH^). ^ -../..v...:; 

Example 206) 

r2S)-l-f<2-f2-f4-Chioro-phenylV5-methyl-lH-imidazol^ 
acetylVpyrroUdine-2-carbonitrile 

The title compound was obtained in analogy to example 186, steps B] to D], starting [2-(4- 
25 chlpro-phen)d)r5-m:ethyl-lH-imida2ol-4-yl] -methanol hydrochloride [CAS 14401-51-5] . 
After chromatography on silica gel using methylene chloride/methanol as eluent, the 
desired product was obtained as a colorless foam. 

MS (ISP): 400.4 (MPT 1 *). 
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f2S)-l-jrU-Dimethyl-2-(5-meth^ 
pyrrolidine-2-carbonitrile 

The tide compound was obtained in analogy to example 186, steps B] to DJ, starting from 
5 (5-meth)4-2-p-tolyi«lH-imidazol-4-yi)-methanol hydrochloride [CAS 6326-27-8]. After 
chromatography on silica gel using methylene chloride/methanol as eluent, the desired 
product was obtained as a colorless foam. 

MS (ISP): 380.4 (MH+). L "' 

Example 208) ' .- *V- : " ; . ".■ ;t -.v.- ■. . •. vj-. .?-.' -c*; ?«.- 

10 f2S)-l-C(2-r2-(3-CMoro-4-me^^ 

ethylaminol-a(^tylVpvrroUdine-2-carbonitrile 

The title conipound was obtained in analogy to example 186, steps BJ, to D], starting from 
[2r(3-(^oro-4-methyl-phen)d)-5-metiiyl-lH-imida2«l-4-yl] -methanol hydrochloride 
[CAS 1 169.40-45-5] . After chromatography on silica gel using methylene 
15 chloride/methanol as eluent, the desired product was obtained as a colorless fpsim. • 

MS (ISP): 414,2 (MH + ). 

Example 209) 

ethS^^^^ W3 ™ ^ ^ 

20 Thotitle ^ compound? was;obtained in analogy to example 1 86, steps A] to D] ^ starting from 
N-[3-(aminoiminometh)d)phenyi]-acetamide and 2,3-diketobutane [CAS 431-03-8], The 
starting material could be prepared from N-(3-cyanophenyi)-acetamide [CAS 58202-84-9] 
by means of a Pinner reaction as for example described in J.Pdupaert et at, Synthesis 1972, 
622. After chromatography on silica gel using methylene chloride/methanol as eluent, the 




MS (ISP): 423.4 (MH + ). 
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Kxamplas 

Example A 



Film coated tablets containing the following ingredients can be manufactured in a 



conventional manner: 



Ingredients * 1 Per tablet 

>^JUi«? 3JJ';-t--*.;.rj »y* '*c ;> ? -^;> # -^>*::-.»tf?iC*:^ • rcq.tf>KK :£ -yy ; ; :;3uS"^ r 'b. 1 

.;«.; Comppimd^of fonrmbs(I)} ^ ro r -: - <o ^mL-* * ^ -.vlOiO'mgo £2O0;0^mg* g.cmr 

Microcrystalline cellulose 23.5 mg 43.5 mg 

m^^^^y *^^^ r 'WW& 60.0 mg 70.0 mg 
Povid^*^ 

Sodium starch glycolate 12.5 mg 17.0 mg 

Magnesium'stearate 1.5 mg 4.5 mg 

(Kernel Weight) 120.0 mg 350.0 mg 
Film Coat 

Hydrpxypropyl methyl cellulose 3.5 mg 7& mg 

Polyethylene glycol 6000 »o ■£ OJSmg- 1.6 mg 

Talc. . <h •• ,■ f*/... . • 4 . L3 mg ; s 2.6mg f . 

fonq^de^ r iu, :; 0-8mg ( , L6mg w ,» 

Titan dioxide 0.8 mg 1.6 mg 

The active ingredient is sieved and mixed with microcristalline cellulose and.the 
mixture is granulated with a solution of polyvinyipyrrolidon in water. The granulate is 
mixed*with sodium starch glycolate and magesiumstearate and compressed to yield kernels 
of 120 or 350 mg respectively. The kernels are lacquered with an aqueous solution / 
10 siiip&ision of the above mentioned film coat 
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Capsules containing the following ingredients can be manufactured in a 
conventional manner: 



Ingredients Per capsule 

Compound of formula (I) 25.0 mg 

Lactose 150.0 mg 

Maize starch 20.0 mg 

Talc 5.0 mg 



5 The components are sieved and mixed and filled into capsules of size 2. 
Example C 

Injection solutions can have the following composition: 

Compound of formula (I) 3.0 mg 

Polyethylene Glycol 400 150~0 mg 

Acetic Acid q.s. ad pH 5.0 

Water for injection solutions ad 1.0 ml 

10 The active ingredient is dissolved in a mixture of Polyethylene Glycol 400' and water 

for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0 
ml fey addition of the residual amount of water. The solution is filtered, filled into vials 
using an appropriate overage and sterilized. X 
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Example D 

Soft gelatin capsules containing the following ingredients can be manufactured in a 
conventional manner 

Capsule contents 
Compound of formula (I) 
Yellow wax 

Hydrogenated Soya bean oil 
Partially hydrogenated plant oils 
Soya bean oil 

Weight of capsule contents 
Gelatin capsule 

GMn : ^ - ■ rw;: ' H,,,K! * l ^ w 75.0 mg 

<^ceMm - u - u ' • >-■"■■■■ V ' y ^ -m^* 

Karion 83 ^ 8.0 mg (dry matter) ; ; 

Titan dioxide 0.4 mg 

Iron oxide yellow 1.1 mg 

5 The active ingredient is dissolved in a warm melting of the other ingredients and the 

mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin 
capsules are treated according to the usual procedures. 

Example E 

10 Sachets containing the following ingredients can be manufactured in a conventional 

manner: 



Compound of formula (I) 50.0 mg 

Lactose, fine powder 1015.0 mg 

Microcristalline cellulose (AVICEL PH 102) 1400.0 mg 

Sodium carboxymethyl cellulose 14.0 mg 

Polyvinyipyrrolidon K 30 10.0 mg 

Magnesiumstearate 10.0 mg 

Flavoring additives 1 .0 mg 



The active ingredient is mixed with lactose, microcristalline cellulose and sodium 
carboxymethyl cellulose and granulated with a mixture of polyvinyipyrrolidon in water. 
15 The granulate is mixed with magnesiumstearate and the flavouring additives and filled into 
sachets. 



5.0 mg 
8.0 mg 
8.0 mg 
34.0 mg 
110.0 mg 
165.0 mg 
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Claims 

1. Compounds of formula (I) 




wherein 

5 R 1 isHorCN, ^ 

R 2 is-C(R 3 ,R 4 )-(CH 2 ) n -R 5 , .CCR^-CHj-NH-R 6 , -C(R 3 ,R 4 j-CH2-0-R 7 ; or 

tetralinyl, tetrdjiydroquinolinylor tetrahydroisoqtiinolinyl, which tetralinyl, 
tetirahydroquinplinyi or tetrahydroisoquinoliri)d group can optionally be 
substituted with 1 to 3 substituents independently selected from the group 
10 consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF 3 , 

R 3 is hydrogen, lower-alkyi; benzyl, ; hydroxybenzyl or indolyimethylene, 

R 4 is hydrogen or lower-alkyi, or 

R 3 andR 4 are bonded to each other to form a ring together with the carbon atom to which 
they.are attached and -R?-R 4 - is -(GH 2 )2-5-> . 

15 -Jl 5 r^^membered 1 heteroaryl, bi- or tricyclic heterocydyl, or aminophenyl; optionally 
substituted with 1 to 3 substituents independently selected from the group 
-'coft&s^ halogen, CN, CF 3 , trifluoroacetyi, 

1 VJ ^tKi'cipliSiyl; ph&^Keter^ai^^ianS mbribicydit heterocydyl, which'pKeriyl, " ; 

'■ ^\&^Si^6rm6n6^dic ^^ocyk^ cah optionally be substituted with 1 to 3 * 

20 ^substituents independently selected from the group consisting of lpwer-alkyl, 

lower-ajkoxy, benzyioxy, halogen, CF 3 , CF 3: Q, CN and IWCO-lower-alkyl, 

R 6 is a) pyridiriyi of pyrimidihjd, whicfi is substituted with 1 to 3 substituents 

< independently sdected from the gfou^ Consisting of aryl and heteroaryl, which 
aryl or hSteroaryl group can opfroiially'be substituted with i'to'-S^ubstituents 
25 independently sdected' from the 'group consisting of lower-alkyi, lower-alkoxy, 

halogen, CN, and CF 3 , ' ' ' V| 

or b) 5-membered heteroaryl or bi- or tricyclic heterocydyl, which 5-membered 
heteroaryl or bi- or tricyclic heterocydyl can optionally be substituted with 1 to 3 
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substituents independently selected from the group consisting of lower-alkyi, 
carbonyl, aryl and heteroaryl, which aryl or heteroaryl group can optionally be 
substituted with 1 to 3 substitiiente mdepehderi^ 

consisting of lower-alKyI, lowei^^ojcy, halo^da, CN, aiicl CB3, arid which : " 
5 carbonyl group can bptibrially be substituted With lowCT-all^io^ ; * 

i *' halogen, CN, CB^ aryl; or heterbarjfl,' which aryl or Keteroai^ ^oup ouii 

optionally be substituted with 1 to 3 substituents independently selected from the 

\ ....... :....v. pc.*.*-, . --ai ; \- ./■ , m iiS; t /yS •■»*'; -ipr 

group consisting oflower-a^ ^ 

R 7 is amihbpkenyi, ^ 1 " 

10 sub&t&mts iiidepen^ 

X is<Q(R^R^),or::S, * V/**- r /r' r T * v r f- :< - 1;-;*. v<-. r *..v^cV v : ?f o? *ii*5T*' , ':b*wAri 

R 8 and R 9 independently from each other are H or lower-alkyl, 

n is 0, 1 or 2, 
15 and pharmaceutical^ acceptable salts thereof. 

2. Compounds according to daim l, wherein 
R 1 isHorOSr, 7 i/( . ...... 

R 2 is -C(R 3 ,R 4 )-CH 2 -R^ -C(R 3 ,R 4 )-CH 2 -NH-R 6 , -C(R 3 ,R 4 )-CH 2 -0-R 7 , or tetrSlinyl 
optionally substitiited with 1 to 3 substituents independently selected from the 
20 group consisting of lower-alkyl, lower-alkoxy, halogen, CN, and CF 3 , 

R 3 is hydrogen, lower-alkyl, benzyl, hydroxybenzyi or indolylmethylene, 

R 4 is hydrogen or lower-alkyl, or 

R 3 and R 4 are bonded to each other to form a ring together with the carbon atom to which 
they are attached and -R 3 -R 4 - is -(CH 2 W, 

25 R 5 is 5-membered heteroaryl, bi- or tricyclic heterocydyl, or aminophenyl; optionally 
substituted with 1 to 3^substituents -independently selected from the. group 
consisting of lower-alkyl, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 
thiophenyl, and phenyl which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyl, 

30 . lower-alkoxy, benzyloxy, halogen, CF 3 , and CN, 
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R 6 is a) pyridinyl or pyrimidinyi, which is substituted with 1 to 3 substituents 

independently selected from the group consisting of aryl and heteroaryi, which 
aryi or heteroaryi group can optionally be substituted with 1 to 3 substituents 
independendy selected from the group consisting of lower-alkyl, lower-alkoxy, 
5 Halogen, CN> and CF3, 

or b) 5-membered heteroaryi, which can optionally be substituted with 1 to 3 
substituents independently selected from the group consisting of lower-alkyl, 
carbonyl, aryi and heteroaryi, which aryl or heteroaryi group can optionally be 
substituted with 1 tp 3 substituents independently selected from the group 
10 consisting of lower-alkyl, lpwer-alkoxy, halogen, GN, and CF 3 , and whi^ 

carbonyl group can optionally be substituted with lpwer-alkjd, lower-alkoxy, 
halogen, CN, CF 3 , aryl, or heteroaryi, which aryl or heteroaryi group can 
optionally be substituted with 1 to 3 substituents independendy selected from the 
group consisting of lower-alkyi, lower-alkoxy, halogen, CN, anct CF 3 , 

15 R 7 is aminophenyl, naphthyl or quinolyl, optionally substituted with 1 to 3 substituents 
independently selected from the group consisting of lower-alkyl, lower-alkoxy, 
halogen, CN and CF 3 , . 

X isC(R 8 ,R 9 )orS, 

R 8 and R 9 independendy from each other are H or lower-alkyl, 
20 and pharmaceutical^ acceptable salts thereof. : 

' v "3; v Compounds accofdihg to any of claims 1 to 2, wherein R 1 is CN. 

L.r^ 4;^- Comppimds;^ : . 

5. Compounds according to any of claims 1 to 4, wherein R z is -C(R JR )-(CH 2 ) n - 
R and R is 5-membered heteroaiyi, bi- or tricyclic heterocydyl, or aminophenyl; c 

25 optionally substituted with 1 to 3 substituents independently selected from the group 
consisting oHow;er-aikyi, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyi, thiophen^, 
phenyl, heteroaryi and monocyclic heterocydyl, which phenyl, heteroaryi or monocyclic 
heterocydyl can optionally be substituted with 1 to 3 substituents independently selected 
from the group consisting of lower-aficyi, lower-alko^, benzylbxyT Halogen, CF 3 , CF3-O, 

30 CNandNH^ ' ; "' ' ■ ' " 

and R 3 , R 4 and n are as defined in daim 1 
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6. Compounds according to claim 5, wherein R 5 is oxazolyi, thiazolyi, pyrazolyi, 
triazolyi, imidazolyi, benzimidazolyl, indolyi, aza-indolyi, indolinyi, aminophenyi, or 
carbazolyl; optionally substituted with 1 to 3 substituents independently selected from the 
group consisting of lower-alkjd, lower-alkoxy, halogen, CN, CF 3 , trifluoroacetyl, 

5 thiophenyl, pyrazinyi, pyndinyi, morpholinyi, piperidinyi, and phenyi, which pyndinyi 
can optionally be substituted with 1 to 3 substituents independently selected from the 

....... \'M* ..■ - ; V '■ ',' A ' ■ ."VV'.N^sM. f f/'-'i^vyi;' 

group consisting of lower-alkyi, lower-alkoxy halogen and CF3, and which phenyl can 
optionally be substituted with 1 to 3 substituents independently selected from the group 
consisting of lower- alkyl, lower-alkoxy, benzyloxy, Halogen, CF 3 , CF3-O, CN and NH-CO- 
10 lower-alkyl, 

and R 3 and R^independentiy-from^^ and R 4 

are bonded to each other to form a ring together with the carbon atom to which they are 
attached and i^CHi&K r0 90 " ' Y*'™ < ^ T " °* ' 

7. Compounds according to'djum 6, wherein R 5 is selected from the group 
15 consisting of 

5-Methoxy-2-methyl-indol-l-yl, 5-cyano-indol-l-yl, 2-methyl-indol- 1-yl, 2,3-Dimethyl- 
indol-l-yl, 3-methyi-indol-l-yl, 5-Brom-indol-l-yl, 5-Brom-2,3-dihydro-indol-l-yl, 7- 
aza-indol-l-yi, 2-aza-indql-l-yl, 5-phenyl-2 > 3~dihydro-indol- 1-yl, 5-cyano-2-methyl- 
indol-l-yl, 2-phenyl-indol T l-yl> Garbazol-9-yl, 6-Brom-indoM-yl, 7-methyl-indol-l-yi, 7- 

20 Brom-indol-l-yl, ^-Chlor^indol-l-yl, 5,6-pimethoxy r indoM-yi, 5,6-Dimethqxy-3- 
trifluoroacetyl-indol-l-yl, 6-(4-Methoxy-phenyi)r2,3-dihydro-indole-l-yl, 4-N,N- 
dimethylamino-phenyl, 3-N,N-dimethylamino-phenyl, 5~Methyl-2-phenyl-oxazol-4-yi, 2- 
(4-Fluoro-phenyi)-5-methyi-oxazol-4-yl, 2-(4-Ben^oxy-phen^)-5-methyi-oxazol-4-yl, 
2-(2-Ethoxy-4-fluoro-phenyl) -5-methyl-oxazol-4-yl, 2-(4-Chloro-phenyl) -5-methyl- 

25 ' oxazoI-4-yl, 5-Methyl-2-phenyl;to 2-(3-Methyl-phen)d)-5-methyi-ox^ol-4-yi, 
2-(3,5-Dime1iioxy-phenyi)-5-me&)d-oxa2ol-4-yi, 2-(4-Huoro-3-methyi-phenyl)-5- 
methyl-oxazol-4-yl, 2-(3-MeAyl-phenyl)-5-methyI-th^ 

5-methyl-thiazol-4-yi, 5-Methyl-2-(5-trifluqrometh^ 5- 
Meth)d-2-(6-methyl-pyridin-3-yl)-thiazol;4-yi, 2-(3-Chloro-phenyl)-5-methyi-oxazol-4- 
30 yl, 2-(2-Chloro-phenyi)-5-methyl-oxazol-4-yi, 2-phenyl-oxazol-4-yi, 2-phenyl-thiazol-4- 
yl, 2-morpholin-4-yi-thiazol-4-)d, 2-piperidin- 1 -yl-thiazol-4-yi, 5-methyi-3 -phenyl- 
pyrazol-l-yi, 5-methyi-3-(3-ti^u6r6m^^ 

trifluoromethoxy-phenyl)-pyrazoH-yi, 5-Ethyl-3-phenyl-pyrazol-l-yl, 5-methyl-3- 
pyridin-3-yl-pyrazol-l-yl, 3-methyl-5-pyridin-3-yl-pyrazol-l-yl, 3-(3-Chloro-phenyl)-5- 
35 methyl-pyrazol-l-yl, 3-(3,4-Dichloro-phenyl)-5-meth)d-pyrazol-l-yl, 3-phenyi-5- 

trifluoromethyl-pyrazol-l-yl, 5-Isopropyi-3-phenyl-pyrazoH-yl, 5-methyl-3-thiophen-2- 
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yi-pyrazol-l-yi, 5-meth)d-3-pyridin-4-yl-pyrazol-l-yl, 5-methyl-3-(6-methyl-pyridin-3- 
yl)-pyrazol-l-yl, 5-Cydopropyl-3-phenyi-pyrazol-l-yl, 5-methyl-3-pyrazin-2-yl-pyrazol- 
1-yi, 3-(5-CUoro-pyridin-3-)d)-5-methyl-pyrazol-l-yi, 5-methyl-3-pyridin-2-yI-pyrazol- . 

1- yl, 3-pyridin-3-)d-5-trifluorometh)d-pyrazol-l-yl, 3-pyridin-3-yl-pyrazol-l-yi» 5-methyi- 
5 S-pyridin-S-yi-tl^^ltxiazol-l-yi, 3-pyri<fo-3-yI-5-tri^^ 5- 

meth^-3-pyra2in-2-yi-[l,^ 2-methyl-benzoimidazol-l-yl, 2-methyi-4- 

p>ridin-3-^-iiiuda2ol-l-)i, 4-ph^nyl-iinidazol-l-yi, 4-pyridin-2-yl-imidazol- 1 -yi, 4- 
p^din-3-yl-iDMdazol-l-yi, 3-ptenyl-pyrazol-l-yl, 3-(4-Methoxy-phen)d)-pyraz9l-:l-yl, 3- 
(4-Methox^^ S-methyi-S-phenyl-tl^^llxiazol-l-yl, 2-Phenyl- 

10 lH-imidazol-4-yi, 5-Methyi-2-phenyl4^ ^-Meth)i-2-pyridin-4-)d-lH- 
iniidazol;4-yl, 5-Methyi-2-pyridin-3 7 yI-lH^ 5-Methyl-2-pyridin-2-yl-lH- 
imidazol-4-yl, 2-(3-Huoro-4-methyi-ph^^ 5-methyi-2-(4- 
trifluorome^yl-phenyi)-lH-iinidazol^ 5-methyl-2-m-tolyl-lH-imidazol-4-yl, 5- 
meftyI-2-^ 

15 methyjU^ 

2- phenyl- lH-imidazol-4-yi, l3-DimethyI-2-phenyi-lH-imida2ol-4-yl, 2-(3-Fluoro- > 
phenyl)-5-methyl- lH-imidazol-4-yl, 2 - (3 -Methoxy-phenyl) - 5 -methyl- lH-imidazol-4-yl, 
2-(3-Ethoxy-pheriyi)-5-me^^ 

imidazol-4-yi, 2-(3,5-Dimetho:sy-phenyi)-5-m^ 5-methyi-2-(3- 
20 triflupromethyl-phen)d)-lH-iniidazo]-4-yi, 5-metbyi-2-(3-trifluoromethoxy-phen>d)-lH- 
imidazol-4-yl, 2-(4r£hloroTphen)d) r 5-meth^^^ 5-methyi-2-p-tolyl-lH- 
jmidazol-4Vyl> .2-(3-0 

/a^tamidophe^)^ . ■ * . . v - • > 

^dvR ? <md4lW 
25 shpnd^tq'^ 

10 jatocKed.^4^?-:R^ isc(GH 2 ) 2 ^. ^vh * - - -v: 

:i>7^-w^;;j;:;X -.scwci-:// f: o v'-.k,,. ..r.;:- .: ; -;vv , c -.-*- \j 4 ■o*»».7 . *. }.• 

8. Compounds according to claim 7, wherein R is selceted from the group 
;::;••< . jssi^f!-: ik-i*-. : o:.mv.w! ; «\ »<•: h'^' •-■**!••• * >,;• :-.\ ft 

consisting of S-Methoxy-2-methyi-indol-l-yl, 2-melhyi-indbl-l-yi, 2,3-Dimethyi-indol-l- 

yl, 5-cyano-2-methyi-indol-l-yi> 2-(4-Fluoro-phenyi)-5-methyi-oxazol-4-yl, 2-(4- 

30 Benzyloxy-phen)^ 5-meth)d-2-phen)d-oxazbl-4-yi, 5-methyl-3- 

pyridin-3-)d-pyrazoi-l-yi, 5-me&^-3-pyrazin-2-yi-pyrazol-l-yi, 3-pyridin-3-yl-pyrazol-l- 

yi, 5-meth]^-3-pyridin-3-)d-7 1,2,4] taazbl-l^, 2-meth^4-pyndin-3'yl-i^ 4- 

pyridin-3-yI-imidazol-l-yl, and 5-cyario-indol-l-yl, 

and R and R 4 independentiy from each other are hydrogen or methyL 
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9. Compounds according to any of claims 1 to 4, wherein R 2 is -C(R 3 JR 4 )-CH2- 
NH-R 6 andR 6 is 

a) pyridinyi or pyrimidinyl, which is substituted with 1 to 3 substituents independendy 
selected from Bie group consisting of aryl and heteroaryi, which aryl or heteroaryi group 

5 can optionally be substituted with 1 to 3 substituents independendy selected from the 
group consisting of Idwer-alkyi, lower-alkoxy, halogen, CN, and CF 3 , or 

b) 5-membered heteroaryi or bi- or tricyclic heterocydyl, which 5-membered heteroaryi or 
bi- or tricydic heterocydyl can optionally be substituted with 1 to 3 substituents ' 
independency sdected from the group consisting of lower-alkyi, carbbnyi, aryl and 

10 heteroaryi, twhich aryl orheteroaryl group can optionally be substituted with 1 to 3 
substituents independently sdectedtfroin lp&$Tz& 
alko^, hdogeny^ 

with lowerrallcyl, }qwerraUcd^,?hato^ aryl, or heteroaryi, which aryl or 

heterpai^Lgroup can optionally be substituted with 1? to 3 ; substituents independently 
15 sdected from the group consisting of lower-alkyi, lower-alkoxy, halogen, CN, and CF3 - y 
andR 3 and R 4 are as defined in daim 1. 

10. Compounds according to daim 9, wherein R 6 is 

a) pyridinyi or pyrimidinyl, which is substituted with 1 to 3 substituents independently 
selected from the group consisting of pyridinyi, oxadiazolyl, and phenyl, which oxadiazolyl 

20 can optionally be substituted with lower-attcjd, and which phenyl can optionally be 

substituted with 1 to 3 substituents independendy sdected from the group consisting of 
lowCT-alkyi, lower-alkoxy, CN, andCF3, or 

b) thiazolyi or oxadiazolyl, which can optionally be substituted with 1 to 3 substituents 
independendy sdected from the group consisting of lower-alkyi, phenyl, benzoyl, phenyl- 

25 isoxazolyl and pyridyl, which pyridyi can optionally be substituted with lower-alkyi or 
halogen, and which phenyl can optionally be substituted with 1 to 3 substituents 
independendy sdected from the group consisting of lower-alkoxy, halogen, CN, and CF3, 

c) 8H-indeno[l^-d]thiazolyl, 4,5,6,7-tetrahydro-benzothiazolyi, 4,5,6,7-tetrahydro- 
thiazolo[5,4-c] pyridinyi, benzothiazolyi, benzooxazolyi or lH-benzoimidazolyi, which 

30 lH-benzoimidazolyl can optionally be substituted with lower-alkyi, and which 4,5,6,7- 
tetrahydro-thiazolo[5,4-c] pyridine can optionally be substituted with lower-alkjd- 
carbonyl or lower-alkbxy-carbpn}d, 

and R 3 and R 4 independently from each other are hydrogen or lower-alkyi- 

11. Compounds according to daim 10, wherein R 6 is sdected from the group 
35 consisting of 
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s' (4-Methoxy-phrayl)-pyridin-2-yi, 5- (3 -Methoxy-phenyl) -pyridin-2-yl, 5-(2-Methoxy- 
phenyl)-pyridin-2-yi, 5-(4-Cyano-phenyl)-pyridin-2-yl, 5-Phenyl-pyridin-2-yl, 6-Phenyi- 
pyridin-2-yl, 5-(5-Methyl-[l,3,4]oxadia2ol-2-yl)-pyridin-2-)d > 3-(5-Methyi- 
[ 1,3,4] oxachazol-2-yl)-pyridin-2-yl 3 4,5-Dimethyi-thiazol-2-yi, 4-(4-Cyano-phenyl)- 

5 thiazol-2-yi, 4- (4-Methoxy-phenyl) - thiazol- 2-yi, 4-(3-Phenyi-isoxazol-5-yi)-thiazol-2-yi, 

5- phenyl-pyridin-2-yl, 5-(3-Cyano-phenyl)-pyridin-2-yI, 5-(3-1xifluorometh^-phenyl)- 
pyridin-2-yl, 5-(4-1xifluorometh3d-phenyi)-pyridin-2-yl, 5-(2-trifluoromethyl-phenyI)- 
pyridin-2-yl, 5-(3,5-Bis-trifluorometh)d-phenyl)-pyridin-2-yl > [S^'jBipyridinyl-e-yi, 5- 
(2 > 4-Dimethoxy-phenyl)-pyridin-2-yi > 6-(4-Methoxy-phenyl)-pyridin-2-yl, 6-(4-Cyano- 

10 phenyi)-pyridin-2-yl, 6-(3-Methoxy-phenyl)-pyridiii-2-yl, 6-(3-Cyano-phenyl)-pyridin-2- 
yi, 6-(2-Metlioxy-phenyl)-pyridm-2-yl, 6-(3,5-Bis-fcifluoromethyl-^^ 

6- (4-trifiuoro^ 6-(2-trifluorometh)d-phenyi)-pyndin-2-)d, 6- 
(3-trifluoromethyl-phenyl)-pyridin-2-)d, [2,3']Bipyridinyl-6-yl, 6-(2,4-Dimethoxy- 
phenyl)-pyridin-2-yl, 6-m-tolyI-pyridin-2-yl, 5-phenyi-pyrimidin-2-yI, 5-(3-Methoxy- 

15 phenyI)-pyrimidin-2-yi, 5-(3-Cyano-phenyl)-pyrinridin-2-yi, 5 - (4-Cyano -phenyl) - 

pyrimidin-2-yl, 4-(2,4-Dimethoxy-phenyi)-thiazol-2-yi, 4-(2-Methoxy-pheayi)-thiazoI-2- 
yi, 4-Phenyl-thiazol-2-yl, 4-(3-Methoxy-phenyi) r thiazol-2-yl, 8H-Indeno[l»2-d]thiazol-2- 
yl, 5-Methyl-4-phenyl-thiazol-2-yi, 4,5-Diphenyi-thiazol-2-yl, 4-Benzoyl-thiazol-2-yl, 4- 
(4-Huoro-phehyi)-thiazol-2-yi, 4-(4-Trifluorbmethyl-phenyl)-thiazol-2-yl, 4-Pyridin-2- 

20 yl-thiazol-2-yi, 4-Pyridin-4-yl-thiazol-2-yl, 5-Methyl-4-(4-trifluoromethyl^ 

thiazpl-2-yl, 4-(47Cy^o-phenyl)-5-m€lli^^azol-2-yl, 4-Pyridip-3-yl--thiazol-2-yl, 
4,5,6 > 7-Tetr0ydrp-ben2othiazol-2-yl, 6-ellio5^carbonyl-4 > 5 > 6,7-tetrahydro-tlua2olo[5 > 4- 
c]pyridijie-2-yi, 6-acetyl-4,5,6,7-tefraW Benzothiazol-2- 
yl, Benzooxazol-2-yi, l-methyl-lH-benzoiimdazol-2-yl, 5-phenyi-[i,3>4]oxadiazol-2-yl, 3- 

25 /p)^3kf<3^p[ oxadiazpl^S-yi^SVphmyl- [l^;4]p3cadiazol-5-yl, 3-pyridin-2-yi- 

[l,2,4]otodia2»l-5-yl^ 3-(2*GMor^pyi^ 3-(3£^Dichloro- 
phenyi) - [ 1 ,2,4] oxadiazol- 5-yl, 

ahdR andR independently from each other are hydrogeri or inethyi. 

30 • • : ,12. Compounds according to claim 1 1, wherein R 6 is selected from the group 
consisting of.^v • f -. ' ■ r .- ' 

5-(4-Me&oxy-ph^l) : p^dih-2-^3~(3 : Hi^ 

*pfienyi)-pyn^ 5-Phenyl 1 pyridin-2-yl, 5-(5- 

Mieth^-[i,3 > 4]oxadia261-2-yl)-pyridin-2-yl, 4-(4-Cyano-phenyl)-thiazol-2-yl, 4-(3- 
35 Phen)d^isoxazol-5-)d)-thiazol-2-yl, 6-acetyi-4,5,6,7-tetrahydro-lMazolo[5,4-c]pyridfine-2- 
yl, Benzothiazol-2-yi, 5-phenyl- [1,3,4] oxadiazol-2-yl, 3-pyridin-3-yl- [1,2,4] oxadiazol-5-yl, 
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3-p)oidin-2-)d- [l^]om<Uazbi-5-yi 3-pyxidui^ 3-(6-me&yl- 



and R 3 arid R* independently from e£ch other ie f hydrbgen or metliyL 



■ v. v 13; * Compounds according to any of claims 1 to 4, wherein R 2 is -C(R 3 ,R 4 )-CH2-0 
5 R 7 and R 7 is aminophenyl, naphthyl or quinolinyi,: optionally substituted witihrl.to 3h 
substituents independently selected from the group consisting oflower-alkyl, lower- 
alkoxy; halogen, CN and CF 3 , and R and R* are as defined m claim 1. 

f*I4»c 'sCOMp^™ds-a<x0i:dixig to claim 
quinolinyi, ^ bptioriaUy substituted With 1^6?3<tiiethy^ \fV 
10 Meptenderitly frbmt 'eaifcl^ j-Btoqiu-^ 

. 15. Compounds according to any of claims 1 to 4, wherein R 2 is tetrahnyi or 
tetr^ydro^innoUnyi, opti^^ . 
selected from the jp:pu{> ^ CN, and CF3. 

16. Compounds according to claim 15, whereiri R 2 is tetraliiiyl or 
15 tebahydrbquihoKriji, bptionally substituted with inethoxy. 

17. Compounds according to claim 16, wiierein R 2 is 6-methoxy-tetralin-2-)4. , : 

18. , A compound according to any; pf claims 1 to 17, selected from the group 
consisting of t 
(2S)-l-({2-[5-(5-Methyl-[l,3,4]oxa 
20 pyrrolidine-2-carbonitrile, , 
(2S)-1-{[(1S^ 

pyiToUdine-2-carbonitrile, , _ r 

(2S)-l-{[2-(5-Methyl-2-phenyl-oxazol-4-^ , 
carbonitrile, , .... 

25 (2S) i-[((2^ 

pyrrohdine-2-carbonitrile, 

(2S)-l-({2-[2-(4-Huoro-plien^ 

2-carbonitrile, 

(2S)-H{2-[5-(4-Me^p^^ 
30 pyrrolidine-2-carbonitrile, and 

(2S)-1 - ( {2- [4-(4-Cyano-phen)d)-thiazol-2-ylamino] -ethylamino}-acetyl)-pyrrolidine-2- 
carbonitrile, 

and phannaceutically acceptable salts thereof. 
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19. A compound according to any of claims 1 to 17, selected from the group 
consisting of 

(2S)-l-({2-[5-(3-Methoxy^ 

2-carbonitrile, .■■■';«,, •«•, 

5 (2S)-l-{[(lS)-2-(5-Methoxy-2-methyl-indol-l-yl)-l-meth 
pyrroUdine-2-carbonitrile, 
(2S)-l4({2-[5-(4^Cy^ 

carbonitrile, : - ' \. ' / :'v : - - r ;' 

(2S)-l-({2-[5-Phenyl-pyridin-2-^^ 
10 (2S)-H{2-[4-(3-Phenyl-isoxazol-5^ 

pyrrohdine-2-carbonitrile, 

(2S)-l-{[(lS)-l-Metfiyl-2-(2-meth^^ 

carbonitrile, 
,(2S)-l-({2-^ 
15 2-carbonitrile, 

(2S)-l-({2-[2-(4-Ben2yloxy-phenyl)-5-methyl-oxazol-4-yl]-e^ 

pyrrpUdine-2-e^bonitrile,; ^> 

(2S)-Ht(lS)-2-(2,3-Dim^^ 

carbonitrile, • - - 

20 (2S)-1 -( {2-[5r (2-Methoxy-phenyl)-pyridin-2-ylainino] -ethylamino}-acelyl)-pyrroHdine- 
2-carbbnitrilej and * 
(2S)-l-{[(lS)-2-(5-cyano-ind^^^^^ 

. £arbpiutnle>jJi» M ^^--Lawqut* >• \t- *} _ v - r .»>; r jt?i:..: ■/. • -v.'-m* -v.,..'.;*.-^:^ 
^andfpKanix^ceutically acceptable 1 salts thereof. 

f :S V H1 J*J -DI^W:- :2'lv wr» •J-Aj- \ JT^'^^^i S' < ^rrjo^c /iv.xruo;-. 
25 * . 20. A compound according to any of claims 1 to 17, selected from the group 

consisting of ... 

(2S)-l : {[l,l-Dime%l-2"(5-m 

pyrroUdine-2-carbonitrile, 

? (2S)-l-;{i^ 

30 Dyrrolidine-2-carbonitrile, 

J2S)-^ 

. pyrrolidine-2-carbonitrile, . 
(2SH-{[1J^ 
2-carbonitrile, 
35 (2S)-l-{(l,l-Dimethyl-3-(5-meth^ 
acetyl}-pyixoUdine-2-carbonitrile, 
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, •' f-:f . • - . . • *-..';/■-;•, -P- 1 ; ' :V, * { - : • - 

(2S)-l-{[l,l-Dimethyi-3^ 

pyrroUdine-2-carbonitrile, 

pyiroUddne-2-carbbnitrile, 
5 (2S)-l-{[l,l-dimethyl4-(6-acetyi^^ 

ethylamino] -acetyl} -pyrrolidine-2-carbonitrile, 

carbonitrile, 
(K)-1-{(1,1t^ 

' "".1 it' ' l*J> . i I rf 

10 pyrrolidine-2-carbonitrile, . t 

(2S)- l-{ [ l,l-Dimethyi-2-(3-pyridin--3-yi- [ 1 ,2,4] oxadiazol-5-)darriino) : eth)damino] - 

aeelyfyfpynroUdine:^ $j&££0£ 

(2S)r H [a ,l^Dimethyi-2-(3-pyridin-2-yi- [ 1,2,4] oxacUazol-5-ylaniino)-etbylamino] - 
aqetyl]-pyrtoUdiner2rcarbonitrile, .. ... 

15 (2S)-l-{[ll$-Di^ 

ac«tyi}^pyrroUdine-2rcarbonitrile, and 
(2SM-(fl,l-Dimethyl-2-[3-(6-^^ 
ethylamino } -acetyi)-pyrroUdme-2-Garbpnitrile, 
and pharmaceutical acceptable salts thereof. 

20 . T 21. ^ A process for the manufacture of compounds of formula (I) as defined in any 
of claims 1 to 20, which process comprises reacting a compound of formula (II) 



t*> - 



O (ID 



with a compound R -NH2, wherein R , R and X are as defined in claim 1 and Y is a 
leaving group, to yield said cbiripbuhd of formiila (I), and optionally converting the : ' 
25 c6mp>ound of formula (I) to a pharmaeeutically acceptable salt 

22. r. Compounds according to any of claims 1 to 20 when manufactured by a 
process according to daim 21. .. 

23. Pharmaceutical compositions comprising a compound according to any of 
claims 1 to 20 and a pharmaeeutically acceptable carrier and/or adjuvant 
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24. Compounds according to any of claims I to 20 for use as therapeutic active 
substances. 

25. Compounds according to any of claims 1 to 20 for use as therapeutic active 
substances for the treatment and/or prophyiajds of diseases which are associated with 

5 DPP IV. 

26. A method for the treatment and/or prophylaxis of diseases which are 
associated with DPP IV such as diabetes, non-insulin dependent diabetes mellitus, j 
impaired glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or • 
metabolic syndrome, which method comprises administering a compound according to 

10 anyofdaimslto20toahumanbeingoraniiiial. \ 

27. The use of compounds according to any of claims 1 to 20 for the treatment 
arid/or prophylaxis of diseases which are associated with DPP IV. 

28; The use of compounds according to any of claims 1 to 20 for the treatment ; 
and/or prophylaxis of diabetes, non-insulin-dependent diabetes mellitus, impaired glucose 
15 tolerance, bowl disease, colitis ulcerosa, morbus crohn, obesity, and/or metabolic 
syndrome. 

29. The use of compounds according to any of claims 1 to 20 for the preparation '■ 
of medicaments for the treatment and/or prophylaxis of diseases which are associated with 
DPP IV. 



* 20 30. The ug£pfc^ to any of claims 1 to 20 for thepreparation 

~ 5 ; :*< „ j c T4rofimedicaments forfthe£reatment and/or prophylaxis of diabetes, non-insulin-dependent* 
e^-^ glucose tolerance, bowl disease, colitis ulcerosa, morbus crohn, 



. \ obesity, and/or metaboUc syndrome. 



^ ?31 v . The novel compounds, processes and methods as well as the use of such 

25 compounds substantially as described hereinbefore. ~ 
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